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A circle of old friends ... worth keeping! 


Dentists, more interested to-day than ten minutes. Instruments removed 
ever before in prolonging the useful- from the disinfectant are ready for 
ness of their instruments, are turning immediate use without rinsing or dry- 
in ever-increasing numbers to Metaphen ing, since Metaphen Disinfecting Solu- 
Disinfecting Solution where the cold tion is non-irritating to the skin and 
disinfection of instruments is practi- oral tissues, and does not leave a 
cable. For Metaphen Disinfecting Solu- gummy deposit to interfere with the 
tion does not injure temper or finish, free action of hinged or jointed instru- 
ments. @ In addition, when instruments 
are cleaned before immersion, the solu- 
tion remains clear and stable, and may 
be used over an extended period with- 
out marked decrease in efficiency. 
may be relied upon in the absence of e Why not order a supply to-day? 
much blood and exudate to kill com- ABBOTT LABORATORIES 

mon vegetative pathogenic bacteria (Australia) Pty. Limited 

(except tubercle bacilli) in about. Box 3698 G.P.O. Sydney 


not pit or dull cutting edges, and thus 
eliminates the wear and tear of frequent 
resharpening. @ This widely used agent 
requires a minimum of attention and 


REG. TRADE MARK 


Abbott) 


AVAILABLE tn BOTTLES OF 40 AND 8O FLUID OUNCES 
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From chair to wash basin — to 
cabinet —and back to the chair 
again... all without getting up 
off your new Sterling MOBILE 
Operating Stool. What a difference 
that makes by the end of a long 
and tiring day! Comfortable and 
fully adjustable, the Sterling Stool 
enables you to work sitting down 
no matter what operating position 
you prefer. 


SOLE WHOLESALE DISTRIBUTORS 


THE AMALGAMATED DENTAL (AUSTRALIA) PTY. Lo. 


MELBOURNE + SYDNEY 
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% Made in Australia 


Originators: De Trey Freres S.A., Zurich, Switzerland 


SOLE WHOLESALE DISTRIBUTORS 


THE AMALGAMATED DENTAL (AUSTRALIA) PTY. LTD. 


MELBOURNE SYONEY 
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5. 5. WHITE 


TRUE DENTALLOY 


45 YEARS OF CLINICAL APPLICATION THROUGH- 
OUT THE WORLD AND MILLIONS OF SAVED 
TEETH RECOMMEND IT.... 


e 1895-96 Dr. G. V. Black read his epochal paper ‘* Physical Characters 

of the Human Teeth in Relation to their Diseases and to Practical 
Dental Operations, together with the Physical Characters of Filling 
Materials.’’ He was the first to put dental amalgam alloy to “‘ balance ”’ 
the metals of amalgam alloy by counteracting the manufacture and mani- 
pulation on a scientific plane. He showed the expansion of one against 
the contraction of another ; how to control flow ; how to “fix ’’ the 
properties of an alloy by ageing or annealing so they would remain un- 
changed for a long time ; how to mix and manipulate alloy to produce 
uniform results. 


When Dr. Black offered to teach his methods of making alloy, an S.S. 
White man was the first to enrol and graduate from his course. The 
result of this training was the birth of True Dentalloy in 1900. lt was 
the first ‘* balanced ”’ alloy, the first alloy made under scientific control. 
It became popular immediately wherever dentistry was practised. 


Every investigation made upon dental amalgam by the Federal Bureau 
of Standards has proved the merit of True Dentalloy. It complied with 
Federal Specification No. 356, issued in 
1925, which was confirmed by the joint 
investigation on alloys by the Bureau of 
Standards and A.D.A. Research Associates 
in 1928. It complied with A.D.A. tentative 
Specification No. |, 1929, and Federal Speci- 
fication UA 451. It was found satisfactory 
in the third survey on alloys by the Bureau 
of Standards and A.D.A. in 1933, and com- 
plies with the present A.D.A. Specification 
No. | for Dental Amalgam alloys, revised 
January, 1934. 


Our suggestion, True Dentalloy for 
Fillings that Endure, is therefore more 
than a mere advertising slogan. 


If you have not used True Dentalloy, 
make this your opportunity to do so. 


THE S. S. WHITE CO. OF sSwarsAUSTRALIA PTY. LTD. 


f. & G. MUTUAL LIFE BUILDING, Cr. PARK i SY DISTRIBUTORS OF 8. 8. WHITE 
AND ELIZABETH STREETS, SYDNEY,N.S.W. “Sf TRADB - MARKED PRODUCTS 
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DEPTH DANGER 


an anesthetic 


enican 


MONOCAINE 2 per cent with Epinephrine 1:50,000 


In_ Submarines “Depth without Danger” is of action, and, in many instances, unpleasant post- 
prime importance . . . operative sequellae. 


In local anaesthesia, too, we must consider the Monocaine Formula 2ME (monocaine 2% with 
relationship between safety and depth. A num- epinephrine 1 : 50,000), on the other hand, pro- 
ber of anaesthetic drugs in excessive concen- duces anaesthesia as deep as procaine 4%, yet 
trations or combinations will produce deep 
anaesthesia. So will cocaine. But all of these its toxicity is appreciably less than that 
“stronger” anaesthetics can induce toxic re- concentration of procaine. 


Monocaine Formula 2ME was specifically developed for those cases 
in which anaesthesia is difficult to obtain. While Monocaine 14% 
is recommended for routine use, Monocaine Formula 2ME will be 
found to be particularly advantageous for jacket crown work, pulp 
extirpation and the preparation of bridge abutments. 


MONOCAINE Formula 2ME offers the anaesthetist depth without 
danger—it combines adequate potency with maximum safety. 


Monocaine is the THE S. S. WHITE CO. 
rewistered trade mark AUSTRALIA PTY. LTD. 


Chemical Mfg. Co., T.& c. Building, 
Inc. 
Park Street, Sydney 
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PRESTIGE 


It was in the year 1846 . . . over one 
hundred years ago. . Flavelle Bros. 
began business at 340 George Street, 
Sydney. 


‘They were the first in Australia to make 
a study of the material requirements of 
the Dental Profession. 


To-day—Flavelles Dental Pty. Ltd.— 
an organisation of experts who are 
always ready to make available to you 
the benefit of their years of experience. 
They will study your needs, make re- 
commendations, and give you practical 
advice without obligation. 


FLAVELLES 


SYDNEY, MELBOURNE 
and NEWCASTLE 
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For over 60 years 


“Your Dental House” 


Suppliers to the Dental Profession 


Milne Browne & Co. Lid. 


Formerly called 
BOSCH BARTHEL & CO. PTY. LTD., 
“DENTAL DEPOT” 


A Full and Complete Stock 
of 
EQUIPMENT, INSTRUMENTS, SUNDRIES 
AND TEETH 
Always on Hand 


Orders Promptly Executed 


Situated at 
Sydney: Brisbane: 


114 Castlereagh Street, 235 Edward Street, 
2nd Floor, Rowes Bldg., 
Two Doors from Market Street. lst Floor, 
Phone: M 4891 (4 lines) Phone: B 6617, B 8761. 


Telegrams: Milnebrown. 
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The JENDENT Hydraulic 
VACUUM INVESTING OUTFIT 


Ensures consistently finer inlays. 

Removes the air and bubbles from mixes. 
Condenses and places investment around pattern. 
Impregnates and lubricates dies. 


For all precision castings. 


JOHN T. JENNINGS PTY. LTD. 


167 ELIZABETH STREET. SYDNEY 


associated with 


JENNINGS ELLIOTTS PTY. LTD. 
BRISBANE, Q. 
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“KALLODENT”’ DENTURE ACRYLIC 


What is the difference between 
jKALLODENT” 222 and “KALLODENT” 
333 7 
Firstly, look at the illustration of 
“KALLODENT” 222. Briefly, the com- 
position of “KALLODENT” can be illus- IMPORTANT: Youcan blend 
trated by a collection of small regular “KALLODENT” 222 and 
spheres. Now look at the “difference”. “KALLODENT” 333 to 
A collection of acutely angled granules. 
Lastly, see “KALLODENT” 333. 
These are the small spheres plus the 
granules which make the doughing time 
so much faster. 


“HALLODENT 222 


KAL. 8X. 2436 ees 


give almost any working 
time you require. 
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DENPRO DENTAL CHAIR 


@ The Queensland University 
Dental College, Brisbane, 
have installed 50 Denpro 
Chairs and Units in their 
new surgeries. 


@ A 12 months’ 
Guarantee goes 
with each Chair. 


Immediate Delivery from appointed agents in all states 


Manufactured by 


DENTAL PRODUCTS PTY. LTD. 
196 ABBOTSFORD ROAD, MAYNE 
BRISBANE 
QUEENSLAND AUSTRALIA 
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but — MOUTH TISSUES CHANGE! 


. . . and that’s the trouble, because ignorance of this may cause 
dissatisfaction with a perfect job. Patients should know when normal 
resorption occurs and realise that this condition requires their dentist’s 
assistance. It is sound business and good advice for the dentist to 
advise the patient’s use of Fasteeth when fitting new dentures. A 
carefully blended combination of gums in Fasteeth ensures the main- 
tenance of the peripheral seal, making Fasteeth cohesive rather than 


adhesive. Try recommending Fasteeth to your next denture patient! 


EW FASTEETH PACK 


The Fasteeth pack now has a special finger-tight 


lid. When this is removed, a perforated top is 
revealed that enables a quick, even, economical 
distribution of FASTEETH Powder over all 
pars of dentures that contact the gums and the 
roof of the mouth. Trial professional samples 


available on request. 


Distributed by 


CLINTON-WILLIAMS PTY. LTD. 


Rothschild Avenue, Rosebery 


#T.30.FP 
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WELCOME PROTECTION 


All Sickness and Accident Cover 


“AUSTRALIAN 
PROVINCIAL - 
ASSURANCE 


Lid. 
53 MARTIN PLACE | 
SYDNEY 


INSURE YOUR HEALTH AS WELL AS YOUR LIFE 


£10, £15, or £20 per week for disablement by any sickness or accident. 
Special protection for forefingers and thumbs. 


Life and Endowment Policies also issued incorporating all sickness and accident 
cover. 


For full list of many benefits write or phone 


The Australian Provincial Assurance Association Ltd. 


Incorporated in New South Wales 


53 MARTIN PLACE, SYDNEY 
BW 4201 (5 lines). 


Say you saw it in “The Dental Journal of Australia” 


xii 
‘ 
% 
j ¥ 


September - October, 1953 


: 
a i n is the last straw that breaks the patient's fortitude. 


The more promptly he can be relieved of pain the 
greater will be his appreciation and the more lasting 
his confidence in the dentist. 

VEGANIN serves as a satisfactory and comprehensive 
treatment for all types of dental pain, and it may be 
used profitably as a sedative before extractions. 
Therapeutically considered, Veganin fills a well- 


defined need in dental practice. 


Veganin Tablets are supplied 
in tubes of 10 and 20 tablets. 


Quantities of 100 tablets are 
available for Professional use. 


WILLIAM R. WARNER & CO. PTY. LTD., 
508-528 RILEY STREET, SYDNEY, N.S.W. 
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BRISTOL- MYERS introduces a 


Whilst Bristol-Myers do not believe that anti-gum disease and 
anti-caries claims should be made for chlorophyll, they recog- 
nise the popular appeal which mouth deodorants have for 
the average user of dentifrice. 
Accordingly, chlorophyll has been added to Ingram 
Ammonium Ion Tooth Powder which will now be known as 
Ipana Tooth Powder. This powder will therefore combine 
the University of Illinois’ formula with chlorophyll. 
In offering this product, Bristol-Myers believe that it 
combines the best-known anti-caries agent so far incor- 
porated in a dentifrice, with a satisfactory mouth 
deodorant of considerable vogue. 


BRISTOL-MYERS CO. PTY. LTD. 


ITPI-53 
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PLASTIC DEFORMATION 
less than 0.5°/, 


THE ULTIMATE IN 
FLOW RESISTANCE 
is characteristic of 


ALL “G. & G.” CERTIFIED ALLOYS 


*% G. & G. Quick Setting 
%*% G. & G. Medium Setting 
eG. & G. 70% Alloy 


This extraordinarily low figure means the virtual elimination of flow as 
significant factor in the performance of Amalgam Restorations. 
The use of these highly flow-resistant alloys with inherent— 
*% Ease of Mixing 
*% Controlled Expansion 
* High Crushing Strength 
ensures EVERLASTING PERFECTION in Amalgam fillings. 


GLOVER & GOODE PTY. LTD. 


Dental Mfrs., Melbourne. 


(ENGELHARD) 


a 


NOW 
AVAILABLE 
IN 


NATURAL 
BRISTLES 


NADA 


THE DENTISTS'-DESIGN TOOTHBRUSH 
AT CHEMISTS EVERYWHERE 
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For the relief of pre- 
and post-operative pain 


ANGESIL (D.H.A.) 
Tablets of aspirin, phenacetin and codeine 
For the prevention of infective ‘flare-up’ following extraction 


PROCILLIN* AS (900,000) is a ready-mixed aqueous suspension containing 900,000 
units of procaine-penicillin G in either disposable syringe or triple-sealed silicone 
treated vial. 


PROCILLIN* AS (3,000,000) is a ready-mixed aqueous suspension containing 3,000,000 
units of procaine-penicillin G in 10 ml. Packed in a triple-sealed silicone treated vial. 


PROCILLIN* DRY FORTIFIED, 300,000 units of procaine-penicillin G with 300,000 
units of penicillin G with suspending agents in rubber-stoppered container. 


PROCILLIN* DRY FORTIFIED (1,200,000) is packed in a triple-sealed silicone treated 
vial and contains 900,000 units of procaine-penicillin G with 300,000 units of 
sodium penicillin and suspending agents. The addition of sterile double distilled 
water produces a suspension ready for injection. 


PROCILLIN* 600,000 (fortified) contains 300,000 units of procaine-penicillin G with 
300,000 units of sodium penicillin G in oil with 2% aluminium monostearate in 
disposable syringe. 


PROCILLIN* One Million contains 1,000,000 units of procaine-penicillin G, in oil 
with 2% aluminium monostearate in disposable syringe. 


*Registered trade mark. 


As a prophylactic where excessive haemorrhage following extraction is feared. 


ACETOMENAPHTHONE (D.H.A.) 
(Vitamin K), in tablets of 5 and 10 mg. 


FOR PREVENTION AND TREATMENT OF POST-OPERATIVE SOCKET INFECTION 


AUREOMYCIN DENTAL CONES 
Fach cone contains Aureomycin HC] Crystalline 5 mg., Benzocaine 1 mz. Tube of 
12 cones. 


Distributed by the companies comprising 


Drug Houses of Australia Ltd. 


which include: 


Elliotts & Australian Drug Pty. Ltd. .......... Sydney, Newcasile and Wollongong 
Felton. Grimwade € Bickford Pty. Lid. .................... Perth and Bunbury 
Felton, Grimwade & Duerdins Pty. Ltd. ........ Melbourne and Country Branches 
Taylors Elliotts Pty. Ltd. ........ Brisbane, Cairns, Rockhampton and Townsville 
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Occlusal Correction* 
C. H. Graham, M.D.S. (Syd.), D.D.S. (N.U.)i 


Artificial dentures fulfil a need on the part 
of the patient for the restoration of natural 
facial contours and masticatory efficiency. 

The methods by which these requirements 
may be attained are manifold, and though they 
may differ in the materials employed and in the 
appliances utilised to produce accuracy of re- 
cords, they all are designed basically along 
the same lines: to provide dentures that are 
within the biological and physiological limits 
of the patient’s oral tissues. 

One might even go further and state that, 
providing an equal meticulousness to detail 
is observed in each case, many standard tech- 
niques will provide dentures capable of a most 
efficient service. 

It must be recognised, however, that no tech- 
nique has yet been evolved that completely 
eliminates the dimensional changes of the basic 
dental materials or can assure that the posi- 
tional relationships of the mandible can be 
correctly registered, consistently and accur- 
ately, for all types of patients. 

In cognisance of these facts and also in the 
human fallibility of the operator it has to be 
admitted that in most instances a degree of 
adjustment is necessary to the occlusal pattern 
of the processed dentures to assure the desired 
masticatory efficiency. 

Adjustments to occlusion are not however 
restricted to newly processed dentures. When 
carrying out periodic inspection to ensure the 
maintenance of dentures in their optimum 
efficiency, tests should always be made to as- 
sess possible changes to the occlusion oc- 
casioned by occlusal wear and bone resorption, 
irrespective of the age of the dentures. 

Assessment of the degree of efficiency of the 
dentures worn by the patient is an integral 
part of the diagnosis of denture problems and 
should be carried out frequently prior to any 
thought of construction of new dentures. So 
often it will be found that dentures previously 
unmanageable may be rendered quite satisfac- 
tory by adjustments that provide a balanced 
occlusion. 

This adjustment may be performed at the 
chairside with a considerable degree of success, 
by careful reduction of points of cuspal inter- 
ference until the dentures assume an apparent 


*Read at the 13th Australian Dental Congress, Brisbane, 


June, 
+Senior Lecturer in Prosthetic Dentistry, Faculty of 


Dentistry, University of Sydney. 
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efficiency of contact and smoothness in func- 
tion. The procedure relies however upon the 
patient’s intelligence and co-operation to carry 
out movements according to directions, and 
upon the operator’s skill in interpreting con- 
tact markings produced by articulating paper 
on the occlusal surfaces of the teeth. 

A far more preferable method is that of 
remounting the dentures on an adjustable 
articulator and as accurately as the articulator 
will permit adjusting the movements of the 
articulator to simulate that of the mandible. 
The occlusion may then be studied carefully 
with movements under the complete control of 
the operator, with denture bases remaining 
fixed to the mountings where all occlusal sur- 
faces are clearly visible, and where compen- 
sating movements caused by the resiliency of 
the underlying soft tissues do not mask 
occlusal discrepancies. 


REMOUNTING PROCEDURES. 


The data for remounting the dentures on 
the articulator comprise a facebow record and 
a centric record with a protrusive record 
necessary for condylar adjustments of the 
articulator. 


The facebow or its equivalent. 


The correct repositioning of the completed 
dentures on articulator mountings should be 
methodically adopted. Although the fact is that 
some doubt has been expressed as to the value 
of individual recordings’, an accurate face- 
bow mounting is of great assistance in dupli- 
cating some oral conditions on the articulator. 
Cuspal inclinations of the posterior teeth can 
only be correctly interpreted in relation to the 
registration of the condylar angulation if the 
dentures are correctly orientated to the hori- 
zontal plane. Variations in the occlusal plane 
both laterally and anteroposteriorly must be 
faithfully reproduced on the articulator if 
aesthetic factors have to be considered in the 
final adjustment. 

As a substitute for a facebow record a 
plaster counter poured into a boxed wax frame 
positioned in place of the set-up mandibular 
denture has been suggested. It must be re- 
membered, however, that this method will 
always produce an inaccuracy proportional to 
the degree of dimensional change in curing of 
the maxillary denture. 

The ideal method is probably to take a new 
facebow recording, using softened wax placed 
on a facebow fork and inserted between the 
dentures in the mouth. The patient is asked 
to close until definite impressions of the teeth 
are recorded in the wax, and the record chilled 
and removed. The fork may then be held 
firmly in position by the dentures while the 
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facebow is asscmbled. The whole procedure 
should not occupy more than a few minutes. 

Another repositioning method recommended 
is provided by the grooving of the models 
prior to initial mounting or the use of split 
mounting plates. The models may then be 
removed carefully from the mountings prior to 
processing, the bases being veneered with thin 
foil and repositioned following deflasking. This 
“split cast” mounting technique, as the above 
procedure is called, permits the possibility of 
correction of the occlusion immediately follow- 
ing deflasking. Occlusal disharmony caused 
by warpage during processing is eliminated as 
the processed dentures are not removed from 
the casts on which they were cured until 
occlusal correction has been made. 


The original centric relationship of the 
models is preserved by the mounting plaster 
to enable the adjustment to the occlusal sur- 
faces to be carried out before the final polish- 
ing of the dentures. 

If the cured dentures have been removed 
from their appropriate casts, they must be 
remounted on the articulator with fresh 
plaster (after obliterating objectionable 
undercuts on the tissue side of the dentures 
with wax or other plastic material) using new 
facebow, centric and protrusive records. If 
any attempt is made to remove the dentures 
from the models before the adjustments, in 
most cases the models are so mutilated as to 
provide little stability for the dentures on the 
articulator, and it will be found that with the 
release of internal strains the denture bases 
will not fit the original models intimately. 


The procedure is also considered ideal for 
the saving of chairside time and for the fact 
that, following the final polishing, the dentures 
may be inserted and require only minor ad- 
justments for contours and extension of 
flanges. 

Should there be an error in the maxillo- 
mandibular relationship, an occurrence that 
is always a distinct possibility, a new centric 
record must be taken and the lower denture 
remounted. With this repositioning of the 
mandibular denture further occlusal adjust- 
ment will then be necessary. The adjustment, 
following that carried out prior to the clinical 
insertion appointment, may be sufficient to 
seriously obliterate the occlusal anatomy of the 
teeth, and, irrespective of care taken during 
the procedure, must limit the ultimate effici- 
ency of the dentures. 

The rule should be adopted that, wherever 
there is a doubt as to the accuracy of the 
maxillo-mandibular relationship, all grinding 
of the artificial teeth should be avoided until 
the insertion of the dentures. It is preferable 
initially to spend adequate time at the setting 
up stage of the denture, to select posterior 
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teeth of the most satisfactory cuspal inclina- 
tion and then carefully arrange them so as to 
avoid mutilation of the cusps by excessive 
grinding subsequently. 


The centric record. 


The most suitable record obtainable in 
instances of occlusal discrepancy is one in 
which the premature contact between dentures 
is not permitted to operate as such. Careful 
observation in the mouth will determine the 
region of the premature contact. 

A small strip of wax is softened and placed 
on the mandibular denture on the bicuspid 
and first molar teeth, distributed as equally as 
possible on each side both in area covered and 
thickness of softened wax. The denture is 
immediately placed in the mouth, relaxation 
of the muscles of mastication obtained and then 
the jaws occluded until the teeth almost pene- 
trate the wax record. The record is chilled 
and the dentures removed. 


(a) Wax stop in position. 


(b) Wax stop and plaster recording. 


Fig. 1.—Wax and plaster combination for centric re- 
cording. The thickness of the wax stop must be suffi- 
cient to prevent premature tooth contact. 


The dentures are then related in the hand, 
using the centric record, and examined for 
stability on the record and freedom from 
actual cusp contact. If there is any pene- 
tration of the wax by opposing cusps, the 
record is discarded. If these requirements are 
satisfied, the dentures are then sealed together 
at points away from the record, mounted on 
the articulator and the mandibular denture 
attached with plaster. 


¥ 
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Where the area of the centric recording is 
restricted by the premature contacts so as to 
produce an inaccurate re-assembly, the cen- 
tric record is restricted to the second lower 
bicuspid on each side. Registration on the wax 
is carried out as previously described and then 
after chilling the wax quick setting plaster is 
flowed between the dentures while the patient 
maintains light contact on the wax record. 
This method will produce an accurate record 
with stability provided prior to the initial set 
of the plaster by the wax stop. Re-assembly of 
the models is facilitated by the detailed im- 
pressions in plaster of the opposing cusps. 
(Fig. 1). 


The protrusive record. 


The protrusive record is required for the 
adjustment of the condylar slots of the ad- 
justable articulator. Though this recording 
has been criticised’, consistency in the details 
of the procedure will produce gratifying re- 
sults. Certain requirements for the record 
must be carefully observed :— 


(i) The layer of baseplate wax must be care- 
fully heated to acquire an even consist- 
ency and maximum plasticity, then 
folded and placed on the wnole of the 
occlusal surface of the mandibular 
denture. 

The thickness of the wax layer is 
dependent on the results of examination 
of the protrusive contacts of the den- 
ture in the mouth. If it is observed that 
a space exists posteriorly when the 
patient assumes edge-to-edge anterior 
contact, the wax is increased in height 
posteriorly when loading. Where pos- 
terior contact only is present the soft- 
ened wax is increased in_ thickness 
anteriorly. 

The wax and denture should be placed 
as soon as possible in the mouth and the 
recording completed. 


(ii) 


The wax record when chilled must be of 
sufficient hardness to avoid deformation 
during articulator adjustment. 


(iii) 


(iv) The recording must be carried out with- 
out pressure. 
(v) Should there be any penetration of the 


softened wax to give tooth contact, the 
recording must be discarded. 


The extent of forward movement must 
be in the region of 3” unless further 
movement is necessary to similate an 
edge-to-edge incisor position. A pro- 
trusion of less than 34” will proportion- 
ately decrease the accuracy of adjust- 
ment of the condylar slot. 


(vi) 
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(vii) The record must be carefully prepared 
by cutting away the wax buccally and 
labially to the apices of the incisal 
edges and the buccal cusps. 


OCCLUSAL CONTACTS. 


The purpose of adjusting the occlusion of 
the dentures is to provide sufficient distribu- 
tion of contacts between the dentures for an 
efficiency of mastication and a distribution of 
the contacts for stabilisation of the dentures 
during the masticatory movements. The 
occlusal contacts may be divided into centric 
and eccentric contacts. 


Centric contact distribution. 


The primary need for centric contact is that 
of providing a stability of the dentures by even 
distribution of the occlusal load on closure for 
the preservation of the underlying alveolar 
bone, both laterally as well as an anteropos- 
teriorly. It becomes increasingly important 
as the quality of the supporting structures 
decreases. 

In a normal ridge relationship the centric 
contacts should extend from the mandibular 
first bicuspids to the first molar equally on each 
side. 

With retruded mandibular jaw _ relation- 
ships the balance of contacts is far more 
difficult to obtain and, unless care has been 
observed in the setting-up stage, the possible 
contacts may be restricted only to the posterior 
teeth of both dentures. On the other hand, 
with prognathic mandibular relationship, if 
incisor contact is present in centric relation, 
it may be necessary to provide contacts on the 
2nd molars to balance the incisor contacts. 


Eccentric contact distribution. 


The ideal distribution for protrusive con- 
tacts should provide maximum effectiveness of 
incision over all the incisors, especially in re- 
gard to the cuspid contact. In conjunction with 
this anterior contact at least one contact in 
the molar region on each side must be present. 
For maximum stability there should be com- 
plete bilateral contact of the posterior teeth 
for all degrees of protrusion from an edge-to- 
edge incisal contact back to centric occlusion. 


Lateral contact distribution. 


The contacts during a lateral movement will 
consist of a combination of a working side 
range and at least one balancing side contact 
during any position between the centric and 
eccentric position. 

The working side range of contacts should be 
as extensive as possible. It has been clearly 
shown that the masticatory efficiency depends 
to a great extent on the presence of these con- 
tacts. 
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Due to the translatory movement taking 
place in the eccentric movement the balancing 
side contacts cannot be ignored, though they do 
not need to be as extensive as on the working 
side; if they do not exist, the efficiency of the 
working side is greatly impaired. 


Cusp FUNCTION. 

Having in mind the above requirements for 
satisfactory distribution of contacts, examina- 
tion of the mounted dentures will soon disclose 
their inadequacies. It is obvious that if the 
distribution of contacts between dentures is 
not considered sufficient for stability or effici- 
ency, progressive removal of these contacts by 
grinding will increase the areas of contact 
until their distribution is satisfactory. Re- 
duction by haphazard grinding may produce 
satisfactory results in one eccentric occlusal 
position without any guarantee that the con- 
dition will be improved or even maintained for 
other occlusal positions. Reduction by milling 
with carborundum paste has been shown to do 
little to improve the condition. 


and Boucher». 


Swenson4, 


(a) According to Schulyer’, 


(b) Suggested variation. (c) Crossed bite variation. 


Fig. 2.—The cusps may be given specific duties for 
contact in centric and eccentric positions, W_ repre- 
sents that reduction permissible if interfering in 


B in balancing position and C in 
centric position. 


working position, 

Schuyler? and Swenson‘, have shown that it 
is possible to allot specific duties to individual 
cusps and sulci, and have described a sound 
procedure for the adjustment of discrepancies 
with optimum preservation of balance and 
tooth structure, so aptly called a_ selective 
grinding procedure. 

Acording to their plan of treatment the 
centric equilibrium is maintained by the maxil- 
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lary lingual cusp in contact with the mesiodis- 
tal groove of the opposing tooth. The rule is 
adopted that interference presented by this 
contact is not adjusted by reduction of the 
lingual cusp if the cusp is required to maintain 
contacts in eccentric positions, but rather by 
increasing the depth of the mesiodistal groove 
of the lower tooth. Should, however, the cusp 
be causing interference in both eccentric posi- 
tions, it is reduced. 

Desirable contacts on the working side con- 
sist of contacts between the maxillary and 
mandibular buccal cusps, maxillary and man- 
dibular lingual cusps. Premature contact 
between either of these groups of cusps is 
readily corrected by reduction in the heights of 
the buccal cusps of maxillary teeth and the 
lingual cusps of the mandibular teeth, without 
affecting contacts for centric occlusion. 

The contact available on the balancing side 
is between the maxillary lingual cusp and the 
mandibular buccal cusp. Interference pro- 
duced by these contacts may be adjusted by 
reduction in the height of the mandibular 
buccal cusp. 

This preservation of the cusps for contacts 
in specific jaw positions is recognised as the 
soundest methed available to eliminate inter- 
ferences and produce a _ balanced occlusion. 
Schuyler has stated that selection of the maxill- 
ary lingual cusp is most desirable for main- 
taining centric occlusion as cuspal contact 
tends to produce the maximum stability of the 
mandibular denture. 

It has been observed that in the reduction of 
marked discrepancies the mandibular buccal 
cusp becomes flattened to an extent as to be in- 
efficient as a cutting blade; therefore it might 
prove more satisfactory to adopt a procedure 
whereby the centric contact is provided by the 
mandibular buccal cusp resting in the mesio- 
distal sulcus of the maxillary tooth. (Fig. 2.) 

Selection should be made of mandibular pos- 
terior teeth with a sharp well defined buccal 
cusp, that should be maintained throughout the 
procedure of selective grinding as close as 
possible in its original condition. To permit 
this, a change in procedure must be made in 
considering the reduction of premature balan- 
cing contacts; instead of the mandibular 
buccal cusp, the maxillary lingual cusp is 
reduced. 

A further requirement will be the careful 
placement of the mandibular buccal cusps 
originally in the setting up, no further buccally 
than above the crest of the mandibular ridge. 


Crossed bites. 


Where a partial crossed bite has by necessity 
been incorporated into the tooth arrangement, 
the maintenance of centric occlusion is es- 


sential by the contact of the maxillary buccal 
cusps in the mesiodistal grooves of the man- 
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dibular teeth. Reduction of discrepancies on 
the working movement must be at the expense 
of the mandibular lingual cusp. Adjustments 
for balancing movements must be restricted to 
mandibular buccal and maxillary lingual cusps. 

It will be found that the standard moulds of 
posterior teeth do not lend themselves to 
crossed bite relationships and must be recon- 
toured at the setting up stage for best results 
by reduction in the height of the mandibular 
buccal cusps. As the area of function for the 
working movement is so restricted it is essen- 
tial that the maximum efficiency of cuspal con- 
tacts be provided. 

Selective grinding will produce a smooth 
articulation provided the discrepancies are 
of a minor degree, but should the normal inter- 
digitation of the teeth be disturbed the method 
of attack is not always obvious. Careful exam- 
ination must be made in each instance to 
decide whether the discrepancy warrants re- 
duction by grinding or remaking of one or both 
of the dentures. 


Vertical discrepancies. 


The vertical discrepancies possible will vary 
from an outright excess of vertical dimension 
throughout the whole occlusion to either an 
anterior or posterior premature contact. 


Overall vertical increase. 


In this condition the treatment will depend 
on the degree of discrepancy. The amount of 
reduction required must be determined clini- 
cally in relation to the degree of possible modi- 
fication of occlusal surfaces. Where the con- 
dition is considered within the limits of 
grinding, all cusps involved must be reduced 
and mesio-distal grooves deepened until the 
required vertical dimension achieved. 
Wherever there is a doubt as to an ultimate 
reasonable cuspal form with efficiency of cut- 
ting edges, it is always preferable to reset the 
teeth of at least one of the dentures. 

When the error is extensive it may be at- 
tributed to previous clinical error which can 
only be remedied by removing the teeth from 
the mandibular denture to permit a fresh 
denture record at the required vertical dimen- 
sion, so that the teeth may be reset and the 
denture reprocessed. 


Vertical dimension increase due to posterior 
premature contact. (Fig. 3.) 


The problem that confronts the operator is 
the determination as to whether the vertical 
increase is due to tooth movement during pro- 
cessing of the maxillary, or mandibular, or of 
both dentures. If a split cast method of mount- 
ing is employed, this can be generally avoided, 
the maxillary denture being cured and replaced 
on the articulator immediately following de- 
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flasking to be checked against the opposing 
waxed set-up. Discrepancies will be immedi- 
ately obvious and may be readily adjusted 
either on the cured denture or the waxed set- 
up before completion of curing. 

If the split cast method has not been used 
and if the mandibular bite rim incorporating 
the occlusal plane to which the maxillary teeth 
were arranged is still available, variation of 
tooth position of the maxillary posteriors may 
be readily checked by removing the mandibular 
denture and substituting the bite rim on the 
articulator mounting. Any change in the com- 
pensating curve originally developed on the 
denture during setting up will be obvious. 
These bite rims should always be preserved 
until the completion of the case for they will 
often be a means of shortening subsequent 
clinical corrective procedures. 


(a) Posterior premature contact. 


(b) Corrective procedure. 


Fig. 3.—With posterior premature contact alteration of 
the maxillary cusps will produce a steeper compensating 
curve whereas reduction of the mandibular cusps may 


have the effect of a reduced curve. 


Where bite rims are not available, a check on 
the posterior maxillary tooth position may be 
made by removing the mandibular denture 
from the articulator and setting in wax mandi- 
bular molars in centric relation with the 
maxillary denture. A test movement is made 
for protrusion. If balance is not maintained 


adjustment to the maxillary posterior teeth 
will be necessary, in such a way as to re- 
establish the necessary compensating curves. 
The remedy lies in reduction of both cusps 
and sulci of the tooth or teeth concerned until 
centric occlusion is re-established. 
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Anterior vertical increase. (Fig. 4.) 


In this condition the discrepancy will be 
caused by bicuspid movement if originally in- 
cisal contact was not incorporated in the cen- 
tric tooth arrangement. Variation in the 
occlusal plane in this region will decide the 
area of reduction necessary. 

Anterior vertical increase by premature con- 
tact of the incisors where the incisors are pri- 
marily arranged edge to edge may be adjusted 
with consideration to the aesthetic require- 
ments. 


(a) Anterior premature contact. 
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CENTRIC DISCREPANCIES. 


Centric discrepancies will not be evident in 
many instances by the scrutiny of the com- 
pleted dentures in the mouth; therefore it 
should be a standard procedure that all cases 
be remounted with appropriate records irre- 
spective of whether the occlusion appears 
satisfactory or not. 

For accuracy of centric recording care must 
be exercised to prevent contact between por- 
celain tooth inclines; such inclines’ will 
inevitably have a shunting effect tending to 
reproduce the previous error. 

On studying the remounted cases, the 
decision must be reached as to whether the 
discrepancy can be adjusted by grinding pro- 
cedures without impairing masticatory effici- 
ency or whether it would be preferable to reset 
the mandibular teeth. 


(a) Retrusion producing premature contacts. 


(b) Buccal view. 


(c) Occlusal view. 


Corrective procedure. 


Fig. 5.—With distal mandibular relationship the reshap- 

ing of the distal inclines of the mandibular cusps must be 

carried out with every effort to preserve the general 

anatomy of the teeth, by even reduction over the whole 
of the inclines. 


(b) & (c) Corrective procedure. 


Experience will readily determine treatment 
necessary but, failing that, definite rules may 
be expounded as a basis of approach to the 
problem according to the type of error. 


Fig. 4.—With enterior premature contact reduction of 
the maxillary or mandibular bicuspid cusps will alter the 
compensating curves of either arch. 


| 
\ 
wwe 
2 
Vek 
IS 


September - October, 1953 


Centric discrepancies will consist of two 

types :— 

1. A more retruded position of the mandible in 
its entirety, or 

2. A lateral swing produced by a retrusion 

of one condylar head. 


(1) Complete retrusion. (Fig. 5.) 

Slight movement distally of the mandibular 
denture may be accommodated by reduction 
of the distal slope of the mandibular buccal 
and lingual cusps, with some reduction neces- 
sary to the mesial slopes of the maxillary buc- 
cal and lingual cusps to facilitate adequate 
working side movement. It has been found 
that the greater the distal movement to be 
corrected, the greater is the decrease in effici- 
ency of the working movement. 

Should the distal movement approach half 
the mesio-distal width of the bicuspid teeth, 
then grinding procedures are not recom- 
mended. Corrective procedures in this instance 
would tend to obliterate the cusp height of 
the posterior teeth with resultant inefficiency 
in function. In these cases it is far preferable 
to reset the offending mandibular teeth by a 
remodelling or a repair process. 


(2) Lateral swing. (Fig. 6.) 

The deviation of the mandibular denture to 
one side will not only reduce the efficiency of 
the dentures but will also remove the protective 


(a) Lateral shift producing premature contact. 


‘ 


(b) and (c) Corrective procedure. 


Fig. 6.—This diagram illustrates the scope of reduction 

necessary to effect a degree of efficiency in correcting a 

lateral shift. Unless carefully effected gross mutilation of 
occlusal anatomy is inevitable. 
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mechanism of overjet from the posterior teeth 
on one side to expose the patient to the trau- 
matic effects of cheek biting. One side will 
tend towards the working relationship of cus- 
pal contacts and the other to the balancing 
contact tendency. 

Where relationship tends to a working man- 
dibular movement some degree of efficiency may 
be imparted by reduction in the height of the 
maxillary buccal cusp and the lingual mandi- 
bular cusp.® 

In conjunction with the above it may be 
necessary to reduce the prominences of the 
buccal surface of the mandibular teeth by 
discing to restore an adequate overjet of the 
maxillary buccal cusps. 

Where the relationship tends to a balancing 
mandibular movement, restoration of centric 
contacts may be obtained by reduction in height 
of the maxillary lingual cusp. 

Where the lateral shift is sufficient to pro- 
vide a contact of lower buccal cusps below the 
maxillary buccal cusps the condition should be 
considered as ungrindable; resetting of the 
mandibular must be adopted. 

PROTRUSIVE DISCREPANCIES. 

Protrusive discrepancies will depend on how 
far the cases fail in the protrusive require- 
ments as already expounded, and may be 
treated accordingly. 

Incisal protrusive contact without posterior 
bilateral balance. There are two possibilities 
as to the cause of this error :— 

(i) Incisal tooth movement or (ii) inaccur- 

acy of the previous protrusive record. 
(i) This will be obvious by the fact the wax 
protrusive record confirms that a satisfactory 
condylar articulator inclination was employed 
to arrange the teeth in the first instance. 

Correction of the discrepancy will be mainly 
on an aesthetic basis. 

If the maxillary incisors appear too promin- 
ent they may be reduced to satisfy the aesthetics 
of the case. If further reduction is necessary 
the mandibular incisors may then be reduced. 

The reduction in both instances should be at 

an angle to the long axis of the teeth in keep- 
ing with the relationship between angulations 
of the posterior teeth and the condylar move- 
ment. (Fig. 7.) 
(ii) The rechecking of the protrusive slope 
may show that the condylar slot angulation 
used in the arrangement of the teeth was 
smaller than necessary, leading to the con- 
struction of dentures with an inadequate com- 
pensating curve. 

Such an error may occur by penetration of 
the original protrusive record anteriorly by 
pressure at the recording stage. It may also 
occur by anterior premature contact and pres- 
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sure elevating the dentures posteriorly away 
from their tissue contact. The remedy lies in 
reproducing a more satisfactory compensating 
curve in the dentures. If the discrepancy is 
slight the adjustment may be carried out by 
selective grinding. If severe, resetting of the 
posterior teeth on both dentures will be neces- 
sary, unless it is possible to increase the com- 
pensating curve of the maxillary denture by 
judicious grinding and then reset the mandi- 
bular posterior teeth in a repair process. 


(a) Anterior premature contact. 


(b) Corrective procedure. 


Fig. 7.—Where the anterior teeth contact without ade- 

quate posterior contact, aesthetic effect will determine 

the choice for reduction. The teeth should be ground 

with incisal angulations in keeping with the general 
cuspal pattern. 


Adjustment by grinding. 


The compensating curve on the maxillary 
denture can only be increased by an accom- 
panying decrease in the vertical dimension of 
the case. The vertical dimension decrease is 
brought about by:— 

(a) Deepening the mesiodistal grooves of the 
maxillary and mandibular molars. 

(b) Reduction of the buccal and lingual in- 
clines of the occlusal surfaces of the 2nd 
maxillary molar, and 


(c) Reduction of the height of the buccal 
cusps of the mandibular bicuspids. 


(d) Raising the occlusal plane level of the 
maxillary incisors by incisal grinding. 
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This new cuspal rearrangement will bring out 
an increase in the prominence of the compen- 
sating curve. Following the establishment of 
the centric occlusion selective grinding is nec- 
essary to finalise the inclines for lateral mcve- 
ments. 


Posterior protrusive contact without incisal 
contact. This discrepancy will be produced by 
an original protrusive record inaccuracy in 
that too steep a condylar slot angulation of 
the articulator was employed at the setting 
up stage. The error may be readily produced 
by excessive pressure generated on the distal 
section of the recording area of the protrusive 
record or incisal tilting of the bite rims 
during the bite recording. 


The remedy lies in the reduction of the pro- 
minence of the compensating curves of both 
dentures. If the discrepancy is large it is 
preferable to reset the teeth of both dentures 


(a) Posterior premature contact. 
J 


(b) Corrective procedure. 


Fig. 8.—The shaded cusp apices represent possible 
reduction areas, leaving adequate inclines for lateral 
movement function. 
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utilising a lesser prominence of curve for the 
posterior teeth. Where the discrepancy is 
slight, adjustment by grinding is possible. The 
apices of the buccal cusps of the maxillary 
bicuspids and first molars are flattened with 
minimum interference to the guiding inclines 
of these cusps. (Fig. 8.) 

The apices of the buccal cusps of the man- 
dibular second molar are flattened removing 
it from centric contact. These two operations 
will produce a flatter curve for the posterior 
teeth, without alteration to the vertical dimen- 
sion of the dentures. 


PARTIAL DENTURES. 


In the correction of occlusal discrepancies 
in partial dentures the principles already laid 
down for the selective grinding of cusps and 
sulci still hold. The procedure must however 
be modified according to the types of restora- 
tions employed. With complete dentures it is 
possible to adjust the vertical dimension 
changes in the protrusive and lateral move- 
ments to produce optimum balance. Where 
cusps of natural teeth are included in the 
procedure they must dictate the movements 
with the artificial cuspal contacts adjusted to 
the articulation of the natural teeth. 

For this reason it is always preferable to 
study the mandibular movements on the arti- 
culator prior to any serious design of the 
partial denture. So often it will be found that 
lateral and protrusive excursions can be 
greatly improved by some slight occlusal ad- 
justment to the natural teeth. (Figs. 9 and 
10.) 


Fig. 9.—Working movement contacts which could be 
rendered more extensive and efficient by judicial grinding. 


In conjunction with the designing of the 
dentures, occlusal rests may be recessed into 
the enamel and embrasures prepared for re- 
tainers to avoid any increase in the vertical 
dimension by sections of the retaining devices, 
and only after this preparation are the final 
impressions recorded. 


Fig. 10.—Central incisor contact in eccentric position 
which should be investigated to ensure adequate pro- 
tection from overloading. 


It will be found that the distribution of con- 
tacts is far more restricted for eccentric posi- 
tions in partial dentures to those available in 
complete denture prosthesis. This occurs as a 
result of the natural curvature of the Curve 
of Spee which may produce only unilateral 
balance in a lateral movement and no posterior 
balance in protrusive positions. (Figs. 11 and 


12.) 


occlusion. 


11.—A_ tissue-borne saddle in centric 


Fig. 


Several other facts must be kept in mind in 

considering the problem :— 

1. The patient is capable of exerting a con- 
siderably greater occlusal force with natu- 
ral teeth present than when functioning 
with complete dentures. 

2. The partial dentures are rigidly secured 

to the abutment teeth. As tilting of the 

dentures is restricted by the design the 
occlusal force is mainly directed to specific 
abutment teeth. With premature contact 
the whole occlusal force is directed to the 
artificial base, which will either ultimately 
fracture or continue to transmit the load to 
the abutments. If the load is beyond the 
physiological limits possible for the teeth 
concerned, degenerative changes in the 
supporting structures must take place. 
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Where the excessive load is transmitted to be inserted, adjustments are carried out with 
the tissues by a tissue-bearing saddle, resorp- one denture at a time against the opposing 
tion will be stimulated until the interference no natural occlusion. Both dentures are then in- 
longer operates. serted and opposing artifical tooth surfaces 
selectively ground in until the function of the 
natural tooth inclines is fully restored. (Figs. 
13-15.) 


(2) 
Where large partial restorations are to be 
adjusted the use of the articulator will facili- 
tate the procedure. Providing the dentures 
have been processed on duplicate models it will 
be possible to fit the finished dentures on to the 
original models. These models may be mounted 
on the articulator by a remounting record and 
the original bite record which has been pre- 
served for the purpose, or a new recording. 
It will be possible to spot grind interferences 
utilising the principles of selective grinding, 
Fig. 12—The same tissue-borne saddle in protrusion  providing.care is observed not to mutilate the 
plaster replicas of the natural teeth. 


Extra-orally. 


ADJUSTMENT PROCEDURES. 
(1) Intra-orally. 


Restoration of the masticatory function is 
facilitated by the presence of the natural teeth. 
Previous study of the occlusion without the 
denture will have determined the natural cus- 
pal contacts in centric and eccentric positions. 
Observations with the denture in position will 
readily determine points of interference and 
the degree of vertical opening evident by the 
degree of lack of contact between the natural 
tooth inclines, which were previously known to 
maintain contact. 


Fig. 14.—The maxillary denture is adjusted separately 
for contacts on natural opposing occlusion. Then both 
dentures inserted together permit the final adjustment of 
artificial to artificial tooth contacts. 


An alternative procedure useful for den- 
tures involving large tissue-bearing saddles 
may be employed. Protrusive and centric re- 


13.—Mandibular partial denture adjusted for 


occlusal contact on the anterior saddle only. 


Fig. 


Where an artificial tooth is forming a pre- 
mature contact with a natural tooth surface it 
is customary to reduce the artificial surface. 
Where the premature contact exists between 
two artificial surfaces, the reduction is along 
the lines of the selective grinding procedure. 
As a standard procedure where both a maxil- 


lary and mandibular partial denture are to Fig. 1 The opposing tissue-borne saddles permit the 


full scope of adjustment by selective grinding. 
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cords are obtained with the dentures in posi- 
tion. Impressions are taken with an alginate 
impression material of the natural teeth and 
the denture in position, which will be removed 
with the impression. Models are then prepared, 
and mounted on the articulator with the cen- 
tric record, the condylar slots being adjusted 
with the protrusive record. The occlusion may 
now be readily studied and a planned treat- 
ment carried out. 


MILLING PROCEDURES. 


As a final refinement of the occlusion milling 
with fine carborundum paste and glycerine 
may be employed. The milling should be only 
sufficient to produce smooth movement from 
eccentric to centric occlusion and should not 
exceed thirty strokes in each direction. 

Manipulation beyond these limits seriously 
increases the possibility of reduction of the 
vertical dimension, reduces the efficiency of the 
cuspal cutting edges and lessens the efficiency 
of balanced contacts. The grinding paste is 


then flushed away and the manipulation con- 
tinued, making sure that the movements are 
restricted only to those from eccentric posi- 
tions back to centric occlusion to avoid shearing 
of labial and buccal porcelain surfaces. This 
procedure will polish the surfaces reduced by 
the milling procedure. 


Fig. 16.—An example of gross occlusal reduction with 
almost complete obliteration of the occlusal anatomy. 


TooTH ANATOMY RECONSTRUCTION. 


Where corrective procedures have obliterated 
tooth anatomy a degree of efficiency may be 
restored by judicial use of fine mounted stones. 
The carving may be of an anatomical or mech- 
anical nature. Whatever the choice every care 
must be observed in maintaining the centric 
contacts. As a precaution it is advisable to 
mark the centric contacts with articulating 
paper prior to this operation. Cusp apices may 
be sharpened provided a vestige of the guiding 
inclines is preserved, for eccentric movement. 
(Figs. 16 and 17.) 


INSTRUMENTARIUM. 


Articulating paper. Fine articulating paper 
is to be preferred. Blue articulating paper 
may be used for lateral and protrusive move- 
ments and red marking paper for centric 
occlusion. 


Mounted stones. 

The fine knife edged stones are the most 
satisfactory for shaping cuspal inclines and 
as they wear down may be used for marginal 
ridge reduction. The small 34” diameter wheel 


Fig. 17.—The mechanical restoration of guiding inclines 
and sluiceways by preparation of circular recesses with 
fine round stones on the molars to the right side of the 
diagram in comparison to the left side where restoration 
of anatomy is prepared with fine edged stones pro- 
ducing sharp sulci of an anatomical pattern. 


stone is satisfactory for incisal reduction. The 
cone shaped stones are satisfactory for deepen- 
ing the mesio-distal groove and reshaping the 
cuspal anatomy. 


SUMMARY. 


1. Completed dentures should be remounted on 
a suitable articulator and carefully studied. 


2. Where the correction of discrepancies in 

balanced occlusion is considered to be within 
grindable limits every effort should be 
made to maintain occlusal anatomy and 
efficiency. 


3. Where doubt exists as to the success of 
occlusal grinding, resetting of teeth is to be 
preferred. 
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Chemical Sterilisation with Special 
Reference to Mucous Membrane 
and Skin* 


M. Jolly, S. E. Wright and H. K. Ward. 


The Chairman: 


Our topic of course is one which is always 
of interest to the surgeon, dental or other, 
and, although it is many years since Lister’s 
epoch-making discovery and its application to 
surgery, concerning skin and mucous mem- 
brane, we are still in that antiseptic age, as it 
were. New substances are being brought out 
every year but we are a long way from 
having what one might call the perfect chemi- 
cal disinfectant. Of course the word “perfect” 
must be defined in relation to the particular 
object in view. What would be the perfect 
specimen for, say, a metal instrument would 
certainly not of necessity be the perfect one 
for the skin or mucous membrane. 

It is not difficult to enumerate a few quite 
general attributes which chemical disinfectants 
should have. In the first place, if we intend 
to use them on skin or mucous membrane, 
they must not be irritant or cause other and 
more serious damage. They ought to act 
quickly and they must be reasonably stable. 
They are substances we like to store round the 
operating theatre and elsewhere and to take 
the bottle down and use, just as we see the 
need. Also, because we are going to use many 
of them in relation to living tissues, obviously 
they must not be affected deleteriously by the 
body fluids. Moreover, they have to be effec- 
tive against all kinds of organisms, because 
in such areas as the mouth we never know 
quite what organisms we are going to meet; 
we have a general idea, but all kinds of 
adventitious additions to the flora are made 
from time to time. 

We propose this evening to proceed along 
what we think is a reasonable line. First ot 
all the clinical problem will be presented; then 
the scientific background will be discussed 
and, in this particular case, that will be fol- 
lowed by reference to some of the more 
specific bacteriological problems involved. So, 
without more ado, I shall ask Mr. Jolly to 
discuss with us the clinical problems, the re- 
quirements which the clinician has in mind 
when choosing a suitable chemical disinfectant. 


*A record of the Proceedings of the Discussion Group 
of the Institute of Dental Research, United Dental 


Hospital, Sydney, 13th July, 1953. 
Goldsworthy ). 
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Mr. Jolly: I feel that my task is a very 
simple one, merely to pose the questions which 
we hope will be answered by Mr. Wright and 
during the discussion afterwards. It is almost 
a century now since carbolic acid was used to 
disinfect instruments, dressings and even 
human tissues. Today we look for chemical 
sterilising agents which will not only bring 
about destruction of bacteria, but which are 
bland and not harmful to the tissues. Now, 
I have grouped my remarks in three cate- 
gories, and the first one concerns a general 
survey of the application of chemical sterilisa- 
tion. 


1. While chemical sterilisation is very con- 
venient, offering ease of application and re- 
quiring only very simple equipment, there are 
always some doubts as to its effectiveness. 
This suggests that the first question that we 
might ask is “Just how effective are these 
sterilising agents, what are their limitations, 
when can we use them, and when must we 
lay them aside and turn to the very sure 
method of using moist heat?” Another factor 
which I think is of great interest to us, as 
dentists, is the mode of action in achieving 
sterilisation, i.e. the actual chemical reactions 
which take place when these agents destroy 
bacteria. 

The next question is “What concentrations 
of these chemical agents do we need?” 
Coupled with that we might think about the 
time factor. Time is a factor with all types 
of sterilising, whether we are using heat, 
moist or dry, or any other method, and all 
too often we, as dentists, must rely upon the 
literature put out by manufacturers of the 
various chemical agents. Physical properties 
of the sterilising agent also play a big part 
— properties such as surface-tension and vis- 
cosity. Lastly, I think it desirable that we 
should have some information on_ tissue- 
tolerance, including the regenerative power of 
tissues once subjected to certain sterilising 
agents. 


2. In the second section of my remarks I 
shall discuss the skin and mucous membrane, 
which are the main topics on which Mr. 
Wright is to speak. Before attempting oral 
surgery, we prepare a certain area of skin 
around the oral cavity; after that the rest of 
the tissues are draped off and we can then 
proceed to “sterilise” or prepare the field with- 
in the oral cavity. Again, certain types of oral 
surgery require an extra-oral approach, and 
so we have to think not only of surface bac- 
teria, but also of bacteria which may reside 
within and beneath the surface of the skin. 
Our knowledge of this subject is very limited, 
particularly of those organisms which reside 
within the sweat glands. In preparing the 


: 


September - October, 1953 


tissues of the oral cavity for surgery, we 
have further problems inasmuch as the mucous 
membrane itself is much more delicate than 
the surface epithelium of the skin. An added 
difficulty is caused by the physical configura- 
tion of the oral mucosa: the gingival crevices 
and the papillae of the tongue make it more 
difficult to prepare the mucosa and there is 
of course a rich and varied flora within the 
mouth. A further problem is the protecting 
influence of saliva within the oral cavity: not 
only may the saliva protect the underlying 
bacteria from the action of chemical agents 
but it also may have some action in neutralis- 
ing the effect of those chemicals. 


3. The next section deals with sterilisation 
of instruments and materials. Sharp instru- 
ments need to be sterilised in such a way that 
their edges do not become dulled or corroded 
and, even with an effective sterilising agent, 
we still feel that there are some limitations 
inherent in the physical contour or configura- 
tion of some instruments, so that fine-bore 
hypodermic needles, the eyes of suture needles, 
complex instruments containing two or more 
parts in close contact like scissors, complicate 
the problems of sterilisation. We would like 
to hear about the magnitude of these limita- 
tions, then it will be possible to determine 
when various chemical agents may be used 
and when we must depend upon some other 
form of sterilisation. Finally, a word on the 
material acrylic, which is used in oral surgery 
and in general surgery for making the basic 
framework of prosthetic replacements for such 
parts as noses and ears; also, acrylic in the 
form of shavings and powders is used for the 
restoration of fatty tissues, as in asymmetry 
of the face, so that sterilisation of this 
material before insertion is necessary. It pre- 
sents the additional problem that it is likely 
to craze under a very superficial or light 
attack from chemicals by a release of internal 
stresses. 


Mr Wright: Mr. Jolly has posed a lot of 
questions which need the assistance of a 
scientific seer, if one exists, to answer them. 
We have to examine the problem conserva- 
tively and remember always that in choosing 
a disinfectant it is best to keep to those which 
we know to have produced results in the past, 
until one is convinced that a change is really 
necessary. If we are convinced that such a 
change is warranted, then it should be made 
with all haste. 


The term “sterilisation” means complete 
destruction or removal of all micro-organisms 
and is rather loosely applied; thus, with skin 
it is impossible to achieve complete sterility. 
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The application of antiseptics to the skin aims 
at what is called “virtual disinfection” or 
“adequate disinfection,” vague terms, but 
methods of evaluation exist for determining 
whether the great majority of organisms have 
been destroyed. When we say “organisms” 
we generally mean in this connection vegeta- 
tive organisms and don’t include spores: this 
of course is a weakness. 


As you know, the bacterial flora of the skin 
consists of two types: (1) the transients, 
which are on the skin surface and in the skin 
folds and (2) the residents, which are mainly 
in the crevices and deeper layers. The tran- 
sients, which may include pathogens as well 
as non-pathogens, are not difficult to remove 
by the mechanical means of washing or scrub- 
bing and are fairly readily attacked by suit- 
able disinfectants. The more permanent popu- 
lation, the resident flora, is difficult to deal 
with. These bacteria reside in the sebaceous 
glands and deeper folds, and they may be 
carried up to the surface by sweat and skin 
secretion after sterilisation. Fortunately it 
does seem that most of these residents are 
non-pathogenic but some pathogens may be- 
come established. The search for satisfactory 
skin disinfectants is also made more difficult 
because of the rather involved methods that 
have to be used in testing them. Jn vitro 
tests which attempt to simulate the conditions 
obtaining in practice are very difficult to make. 
An indication of some of the difficulties is the 
carry-over effect that the chemical agent 
adsorbed onto the bacteria may have, when 
they are transferred to the culture medium. 
The common method used formerly was to 
dilute the test-sample to a point where the 
chemical agents would not be effective as a 
bacteriostatic. This is not always successful 
because bacteria retain some bacteriostatics 
on their surfaces so that growth may be pre- 
vented for a time, although the organisms 
themselves may still remain viable. Recently 
greater success has been obtained by methods 
of chemical neutralisation of the disinfectant 
in culture media. 


There is little knowledge about the rate at 
which the activity of the antiseptic is lost. 
When an antiseptic is applied to the skin, 
how long does it remain in the molecular form 
in which it was used? That is, does the skin, 
or do the bacteria, detoxify the agent very 
quickly? 

Another problem is to decide at what point 
a bacteriostatic agent becomes bactericidal. In 
this connection time is very important. Even 
when a single colony of some _ particular 
organism is taken there may be three types of 
cells present: one type which is very sensitive, 
another type which possesses an average sen- 
sitivity and a third type which is highly 
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resistant. Now, if a sample is taken soon 
after exposing the cells to the disinfectant 
all three types will be present and vigorous 
growth will occur. If it is taken later, only 
one type of cell may be present, the very 
resistant one; but, if it is taken still later, 
then the sample will be shown to be sterile, 
and yet we are dealing with one and the same 
species of organism. The trouble is that bac- 
terial cells vary so much in their resistance 
that it is difficult to say what length of time 
is required for sterilisation. 


The other difficulties in evaluation are en- 
countered in trying to decide whether the 
material is toxic to the tissues and various 
ingenious tests have been devised to determine 
this tissue-toxicity and to produce a toxicity- 
index. Some tests employed for one chemical 
may be quite useless and erroneous when used 
for others. The well-known Rideal-Waller test 
was originally devised for phenolic substances 
but is of little use when applied to other bac- 
tericides of different chemical nature. A 
rather ingenious test has been devised recently 
for skin disinfectants and that is to shave the 
end of a mouse’s tail, paint it with a culture 
of the organism being tested, dip the end of 
the tail into an antiseptic for a given time, 
then cut off the end of the tail and sew it 
into the peritoneum of the mouse and see if 
the mouse dies. This is a rather involved 
test but it does, I think, show whether the 
bacteria are merely held in stasis or whether 
they have actually been killed. 


It is correct to say that we cannot chemi- 
cally sterilise the skin without destroying it, 
but it is possible to reduce the bacterial popu- 
lation to very small numbers and sometimes 
to achieve almost complete sterility. Our con- 
cept of a satisfactory skin disinfectant 
demands that the agent should be rapid in 
action, have a wide range of killing-power 
against many kinds of organisms and have 
minimum tissue-destroying powers. It is 
sometimes difficult to avoid tissue- 
damage and it may be a case of choosing the 
lesser of two evils. Tissue-damage can be 
repaired provided it is not too great. Disin- 
fectants should not produce sensitisation and 
their action of course should not be neut- 
ralised by serum to any considerable extent. 
This means that a number of chemical agents 
are of limited usefulness: we cannot use all 
types of chemical agents for producing skin 
disinfection and consequently for this discus- 
sion we can limit our field to five or six 
groups. 


(1) Chlorinated phenols. These compounds 
enjoy considerable success among the anti- 
septics. They are non-corrosive, non-staining, 
but are somewhat selective, being in particular 
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less active against staphylococci and Pseudo- 
monas pyocyanea, both of which are surgically 
very important. Two important representa- 
tives of this class are chloroxylenol (Fig. la) 
and chlorocresol (Fig. 1b). 


OH OH 
CH CH, O.. 
cl 


(a) (b) 
Fig. 1 


Fig. 1(c) 


Chloroxylenol is used in popular brands of 
antiseptics and chlorocresol is used for sterilis- 
ing solutions by the official process of “Heat- 
ing with a Bactericide.”’ They appear to act 
by combining with dihydrogenases but they 
also possess some surface-activity which may 
have an effect on bacterial members. Chloro- 
xylenol preparations are caustic if used 
undiluted; they do not produce rapid sterilisa- 
tion and do not dry rapidly. These properties 
in addition to selectivity severely limit their 
use. 


Another compound in this class is hexa- 
chlorophene or G.11 (Fig. 1c), which is in- 
corporated into surgical soaps to the extent 
of about 2%. The molecule includes two ben- 
zene rings, two phenolic groups and, as its 
name implies, 6 chlorine atoms. It is not very 
soluble in water but is soluble in lipoid tissues 
and consequently is surface-active to some ex- 
tent. Its use is advocated by some American 
surgeons and by some bacteriologists. It has 
been shown, for example, that a single wash- 
ing with a soap containing hexachlorophene 
is no better than with ordinary soap, but, if it 
is used constantly, say, several times each 
day, there is a prolonged effect due to the 
building up of a film of hexachlorophene on 
the skin which does reduce the bacterial flora. 
But other difficulties arise, because’ the 
organisms that are encountered are sometimes 
insensitive to hexachlorophene. It is much 
more active against gram-positive than gram- 
negative bacteria and there has been a ten- 
dency to overemphasise the usefulness of this 
compound because some of the tests used were 
not valid. There is a danger that it may 


“4 


September - October, 1953 


treate a false sense of security and that 
people may neglect the customary scrub-up 
and alcohol-wash in favour of washing with 
this type of soap. One of the troubles in 
evaluating this type of molecule is that an 
amount as low as 1 in 5 million is taken 
over into agar cultures, growth is interfered 
with and concentrations as low as 1 in 20 
million will considerably reduce the number 
of colonies. People have been somewhat in- 
fluenced by tests which simply involve paint- 
ing bacteria onto the skin, washing with 
hexachlorophene, then applying a pad to the 
skin and subsequently placing the pad onto 
a culture medium; they forget that a lot of 
the hexachlorophene is actually carried with 
the pad onto the medium. That has had a 
serious effect in tending to overemphasise its 
efficacy. Also, although it is claimed that this 
material does not give rise to allergic manifes- 
tations, this possibility cannot be ruled out: 
when a large molecule of any type is used 
some people will prove to be sensitive. The 
chlorinated phenols, then, have a_ severely 
limited application. 


(2) Cationic antiseptics. These act because 
they exist in solution in the form of cations, 
i.e. positively charged radicles. There are two 
types: (a) the acridines (acriflavine, which is 
now quite out of date and has been entirely 
superseded by proflavine or the stainless 
aminacrine hydrochloride known as MONACRIN ) 
and (b) the quaternary ammonium compounds. 
The acridines owe their effect to the fact 
that the molecule has a nitrogen atom present 
in its complex ring structure. Thus in pro- 
flavine the nitrogen atom is able to take on a 
positive charge which is able to compete with 
enzyme-receptor groups which normally com- 
bine with hydrogen atoms. The result is that 
the enzyme cannot function properly and the 
whole metabolism of the cell is disorganised. 
As a result these molecules produce bacterio- 
stasis and, if they are allowed to stay in con- 
tact long enough, will have a_ bactericidal 
effect. They are however slow in action; they 
are not very surface-active and none of their 
effects is due to surface-activity; they have to 
diffuse through the membrane before they can 
come into contact with the enzyme. They are 
therefore not very useful for rapid disinfection 
of the skin but may be used for treating infec- 
ticns which are already established. They are 
not very irritating; they are not sensitising 
and have a fairly wide spectrum of activity. 
About the only organism which they do not 
attack with any degree of efficiency is Pseudo- 
monas pyocyanea. Furthermore, the acridines 
are active in the presence of pus. Solutions 


can be autoclaved, so that sterile solutions can 
be obtained without affecting the stability of 
the chemical. 
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The quaternary ammonium compounds also 
owe some activity to their positively charged 
ions, but the molecules are also very surface- 

active. Originally discovered in Germany, they 

were hailed as the compounds which were 

going to solve all the problems of skin sterilisa- 

tion. They have since been actively developed 

in all parts of the world and CETRIMIDE (cetyl 

trimethyl ammonium bromide) has been in- 

cluded in the British Pharmacopoeia. It is 

also known as CETAVLON, and ZEPHIRAN is a 

similar compound used particularly in the 

United States. The molecules owe their intense 

surface-activity to the presence of a long par- 

affin chain (sixteen carbon atoms in CETRIMIDE) 

which is hydrophobic, and a hydrophilic posi- 
tively charged nitrogen atom. Under some 
conditions these substances are very effective. 
Their surface-activity ensures that they are 
adsorbed onto the surface of the bacterial cell 

and, if the concentration is sufficiently high, 
membrane disruption will occur. In low con- 
centrations they may build up a layer and 
gradually penetrate the cell to cause enzyme- 
inhibition through comrfetition with hydrogen 
ions as in the case of the acridines. Thus their 
mode of action may be the result of two effects. 
Dilutions as low as 1 in 50 thousand will kill 
staphylococci in a few minutes but their ap- 
plication is limited. They do not attack spores 
and are not very active against Pseudomonas. 
They are not effective against Mycobacterium 
tuberculosis and this consequently limits their 
use in hospitals, where contact with infected in- 
struments and vessels is likely to be a problem. 
They are more effective against gram-positive 
organisms and are inactivated by soaps. This 
is easy to understand because a soap has a 
large negative anion which combines with the 
large positive cation and the effect is to reduce 
activity tremendously. So, if these materials 
are being used, as they sometimes are, for 
“sterilising” the hands, they must never be 
followed by the use of soaps. Their effective- 
ness is reduced as much as eight times by 
soaps, and perhaps more if the soap is con- 
centrated. Also they exhibit only 1/50th of 
their activity in the presence of serum. Some 
people have been able to show that these sub- 
stances may even build up a layer on the sur- 
face of the skin (a layer of the chemical sub- 
stance over the skin surface) and underneath 
that layer the bacteria can develop and repro- 
duce. 

If ZEPHIRAN is applied for two minutes there 
is a reduction in the number of bacteria. When 
the skin is washed with soap which is not 
rinsed off, the ZEPHIRAN is precipitated and 
there is no reduction in bacterial count. The 
application of ZEPHIRAN (1 in 1,000), after 
rinsing off the soap, effected a reduction of 
20 per cent. When an alcoholic solution (1 in 
1,000) was used, the reduction of the bacterial 
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count amounted to about 85 per cent, but the 
solvent itself (alcohol 50% and acetone 10% ) 
reduced the count by 70 per cent. and ethyl 
alcohol alone (70% solution) was even more 
effective than the ZEPHIRAN alone, so that, 
when those three agents (aqueous 
ZEPHIRAN, alcoholic ZEPHIRAN and_ ethyl 
alcohol) were compared over the same 
period of two minutes, ethyl alcohol 
showed itself to be very effective indeed. 
The activity of these chemicals then becomes 
rather doubtful. But, as against those figures, 
we do find that some clinical reports are very 
encouraging and that American workers have 
used these quaternary compounds extensively. 
One particular report shows that 18,000 cases 
have been treated with these compounds and 
no infection or irritation has occurred. There 
was an account in The Lancet recently of a 
new substance called saponium, which had been 
used for a period of two years in a maternity 
hospital and no infections of a dangerous type 
had occurred during that period. The picture 
is somewhat complicated, because frequently 
the results of in vitro tests (although they 
may condemn the disinfectant) are contra- 
dicted by clinical evidence. Just how valid 
such clinical evidence is remains to be seen. 
These substances are comparatively new com- 
pounds; they have been in use only since the 
War and their final evaluation has still to be 
made. 


(3) The third group is the organic mer- 
curials. Mercuric chloride was first introduced 
into medicine by Koch, who showed that spores 
could be killed by mercuric chloride. This 
observation was countered by another which 
showed that, if spores of B. anthracis which 
had been treated with mercuric chloride were 
subjected to the action of dilute ammonium 
sulphide, the spores germinated and developed 
normally on transfer to a suitable culture 
medium. This controversy has been going on 
ever since with both inorganic and organic 
mercurials. The trouble with the inorganic 
compounds is that they precipitate proteins; 
they are therefore very dangerous to use on 
tissues and are no good for instruments be- 
cause they cause corrosion. Mercuric iodide is 
very rarely used now. 

In order to overcome this difficulty of cor- 
rosion of instruments chemists prepared or- 
ganic derivatives of mercury which did not 
produce mercuric ions and which were there- 
fore non-corrosive and yet showed bacterio- 
static properties. The three most widely used 
are MERCUROCHROME, MERTHIOLATE and META- 
PHEN. These organic mercurials are certainly 
bacteriostatic. They combine with the enzyme 
systems of bacteria through the sulphydryl 
groups, which are present in many proteins 
producing a_ stable complex of the type 
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R—S—Hg—. Unfortunately, however, these 
compounds do not necessarily kill the organ- 
isms and it is possible to revive them. It was 
shown in 1948 by North, Engley and Mawson 
in U.S.A. that, if bacteria are inactivated by an 
organic mercurial, then injected into mice, 
they will grow because the resulting dilution 
allows the mercury to be removed and the 
infectivity of the organism is just as high as 
ever. A rather easier method is to take the 
bacteria which have been inactivated by the 
organic mercurial and plate them out onto agar 
containing thioglycollic acid (this contains sul- 
phydryl groups which take away the mercury 
from the enzymes so that the bacteria revive). 
The sulphydryl group has the same effect as 
does British antilewisite (BAL), which is 
used in poisoning by heavy metals. These mer- 
curial compounds may therefore produce a 
sense of false security. During the process of 
bacteriostasis, of course, phagocytic action 
may kill the organisms but that has never been 
proved At the present time the results of in 
vitro tests have certainly placed the organic 
mercurials under a cloud. They are, moreover, 
inhibited by serum and their activity is re- 
duced by pus. However we must take into 
consideration the clinical picture, as people 
have used these compounds for some time with- 
out any great deal of trouble. Of course an 
attempt was made after these American 
workers published their results to justify their 
use by other tests and some people were able 
to show that, when spores of Clostridium tetani 
were injected under the skin, followed immedi- 
ately at the same spot by some of these organic 
mercurials in sufficiently high concentration, 
Clostridium tetani was killed or certainly did 
not develop and that seemed to indicate that 
they may have some in vivo activity. But the 
present position is that they have been frowned 
upon by official circles in America: they have 
been deleted from the American Medical Soc- 
iety’s publication “New and Non-official Reme- 
dies” and certainly they are not regarded as 
safe for the sterilisation of instruments. No 
one at all, not even the manufacturers them- 
selves, will now advance the claim that they 
are useful in rendering instruments sterile. 
The in vitro testing of course may be invali- 
dated by in vivo work, but, when using them 
for instrument sterilisation, notice must be 
taken of the in vitro tests. 

Mercuric chloride is not very potent when 
applied for one minute and does not reduce the 
bacterial count very much. MERTHIOLATE ap- 
plied for 3 minutes reduced the count to just 
about 55 per cent., MERCUROCHROME to 30 per 
cent. and METAPHEN to 10 per cent. MERCRESIN, 
which is another type of preparation similar to 
MERCUROCHROME, reduces the count but the 
solvent (alcohol 70 per cent. and acetone 10 
per cent.), when applied for 2 minutes, itself 


+ 
Ye 


September - October, 1953 


reduces the count to 30 per cent., so that the 
solvent alone is producing almost as much 
effect as when the bacteriostatic agents are 
present. 


(4) The next group of compounds is the 
halogens and, although they include chlorine 
and bromine, chlorine is not used now on the 
skin. Iodine is the halogen which is of para- 
mount importance. It has been used for a 
long time and we still find bacteriologists 
testing and comparing antiseptics for the 
sterilisation of skin and repeatedly finding 
that iodine holds its own under almost any 
conditions. The halogens act by attacking the 
proteins. They attach themselves to a nitrogen 
atom in an amino acid. This halogenation of 
the amino group occurs very rapidly and con- 
sequently iodine is a very rapidly acting 
antiseptic. Some advantages of iodine of 
course are that spores are more readily 
attacked by iodine than by most other anti- 
septics. It is inactivated by serum proteins 
to some extent and induces sensitisation or a 
type of allergic response. But it has a fairly 
wide bacterial spectrum and the bacteriostatic 
and bactericidal concentrations are practically 
identical. Iodine is therefore a very useful 
skin steriliser. The following are interesting 
comparisons. A 7 per cent. tincture of iodine, 
which is rather too strong for most purposes, 
when applied for only 15 seconds reduces the 
bacterial count to less than 10 per cent. An 
aqueous solution of iodine reduces the count 
very considerably but there are conflicting 
results which do not always support this. 
One per cent. iodine in 70 per cent. alcohol 
reduced the count to about 25 per cent. in a 
minute, but 70 per cent. alcohol alone after 2 
minutes reduced the count to about 12 per 
cent! All the time there is this effect of the 
solvent and always we find that alcohol is 
important. This brings us then to consider 
the alcohols, the last of the five groups of 
chemicals chosen for this discussion. 


(5) Ethyl alcohol is widely used because it 
is easily obtainable and is not very caustic; 
it precipitates protein a little and of course 


it has an astringent effect. We are accus- 
tomed to being told that it should be used 
in a concentration of 60-70 per cent. (about 
70 per cent. is usually recommended) but these 
figures are based on early experiments in 
which dried films of organisms were used, 
whereas it is now known that some absorption 
of water is necessary before the alcohol be- 
comes effective. The bacteria in a dry state 
do not allow the alcohol to penetrate very 
easily but these conditions do not usually 
apply when alcohol is used for skin disinfec- 
tion, and it is now generally accepted that 
concentrations greater than 70 per cent. are 
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equally or more effective. Many attempts have 
been made to replace ethyl alcohol by some- 
thing more efficient. 

The use of the less volatile isopropyl 
alcohol is advocated because it is more active 
against spores, and it is quite effective in a 
100 per cent. concentration. It has a lower 
surface tension than ethyl alcohol and there- 
fore its cleansing effect is greater. 

The position, as far as it concerns the 
general use of ordinary skin antiseptics, has 
been summed up very well in an article pub- 
lished in the British Medical Journal recently. 

In an experiment in which four organisms 
were used (Streptococcus pyogenes, Pseudo- 
monas pyocyanea, Bacterium coli and Proteus) 
one per cent. iodine in 70 per cent. alcohol 
produced complete sterility on the skin surface 
in all cases, even in as short a time as 15 
seconds. Aqueous iodine (1 per cent.) is not 
so effective against Pseudomonas and there- 
fore has been abandoned. One per cent. 
aqueous CETRIMIDE is not very good. It is not 
active against Pseudomonas or Bacterium coli 
(gram-negative organisms) or Proteus. Two 
per cent. aqueous CETRIMIDE is no better; 4 
per cent. only a little better. One per cent. 
CETRIMIDE in 70 per cent. alcohol gave good 
results. Ten per cent. CETRIMIDE in 70 per cent. 
alcohol again gave good results. ZEPHIRAN in 
50 per cent. alcohol is not so good. Didinium 
chloride, another quaternary compound, gave 
quite good results but so did 70 per cent. 
industrial spirit. It is doubtful then whether 
it is necessary to add iodine or ZEPHIRAN to 
the alcohol. The only advantage is that these 
antiseptics will remain behind after’ the 
alcohol has evaporated and build up a layer 
which may be effective. This may apply par- 
ticularly to iodine but, when aqueous iodine 
is proven not very effective against Pseudo- 
monas and aqueous CETRIMIDE not very effec- 
tive against any organism, the position is left 
somewhat obscure. It is therefore not very 
difficult to understand why materials found to 
be effective over the years continue to be 
used in the face of attractive claims made 
on behalf of newer compounds. 

Well, I think I have spoken rather too long 
and I haven’t really answered directly any of 
the questions which Mr. Jolly has put to me. 
I feel that I am not competent to answer a 
lot of them, because they concern rather 
specialised problems. I think that, as far as 
sterilisation of instruments and materials is 
concerned, one has to be very conservative. 
If one requires complete sterilisation of an 
instrument the only way is to use heat. For 
the storage of cleaned, sterilised surgical in- 
struments several solutions are available but 
they themselves cannot be relied upon to des- 
troy spores: for critical work it is necessary 
to use heat. The solutions that I refer to are 
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solutions of the quaternary salts. They are 
quite good provided the instruments have been 
sterilised first. They will prevent re-infection. 
The only disadvantage is of course that corro- 
sion may occur, unless an anti-oxidant such 
as sodium nitrite is added. The use of formal- 
dehyde is perhaps to be encouraged here: a 
lot of the old formulae for solutions used for 
storing instruments contained formaldehyde, 
but it is rather corrosive. It is oxidised to 
formic acid on exposure to the atmosphere 
and a good anti-oxidant is necessary unless 
the solution is renewed fairly frequently. So 
I’m afraid I haven’t helped you very much at 
all — I have probably made the problem 
rather more complex than you thought it was. 
For that I am sorry but as time goes on it 
should be possible to arrive at a more com- 
plete solution of the problem of chemical 
sterilisation. 


Professor Ward: We tend to think of the 
bacteria on or in the skin as parasites, but 
they live on dead matter and that fact entitles 
them to be classified as saprophytes. Most 
of them are rather harmiess creatures as a 
rule. 

Moreover the skin apparently has defences 
of its own. Nobody knows very much about 
these skin defences but it is well known that 
a culture of Streptococcus pyogenes, which has 
some reputation as a pathogen, can be painted 
on the skin and in a few hours’ time cannot 
be recovered. It has vanished, been killed. 
That doesn’t happen on the dead skin. What 
is it in the living skin that destroys the 
Streptococcus? Some people have ascribed it 
to the unsaturated fatty acids. It seems 
curious that the action ceases after death. 
Nobody has quite explained what happens to 
the unsaturated fatty acids after death, but 
the fact remains that when placed on the 
skin of a corpse the Streptococcus is not 
killed. Obviously such skin defences cannot 
act against the normal flora of the skin, so 
that they must have a differential action. There 
is also competition between various organisms 
and I have no doubt that they develop weapons 
of their own against their neighbours — an 
antibiotic effect. These are some of the fac- 
tors concerned in the ecology of the skin and 
mucous membrane. 

The people who interefere with the bacteria 
on the skin and mucous membrane can be 
classified as philosophers and scientists. Mr. 
Wright has been speaking about the clinical 
observations of certain surgeons who painted 
the skin with this or that chemical and re- 
ported that they had had no post-operative 
infections among, say, 2,000 patients. Per- 
sonally, I wouldn’t pay the slightest attention 
to such reports: I don’t think they are worth 
the paper they are written on. Unlike most 
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philosophers, these surgeons have faith. The 
trouble is they have faith in the wrong thing. 
They have faith in the chemicals that they 
have put on the skin instead of faith in the 
defences of the body, whereby organisms that 
are introduced into the skin after they 
haven’t sterilised it are dealt with quite 
effectively. I’ve heard, year in and year out, 
these stories of the surgeons and how they 
never have any infections after they’ve used 
this or that disinfectant or of another surgeon 
who firmly believes that there’s nothing better 
than soap and water. I think soap and water 
do remove some of the organisms, but soap 
certainly doesn’t sterilise the skin. Yet the 
surgeons quote their hundreds of patients who 
have had no_ post-operative infection and 
attribute it to the disinfectant or to the soap 
and water, instead of to nature. The surgeons 
don’t distinguish between surgical sterility, 
which isn’t sterility at all, and bacteriological 
sterility which is much more difficult to attain 
and maintain. Nothing untoward may happen 
when an organism settles in the tissues but, 
if you introduce it into a culture medium, 
there is no_ protective (antibacterial) 
mechanism in the culture medium and growth 
occurs. We are faced with this same problem 
when we take blood from donors, put the 
blood into a bottle and distribute it for trans- 
fusion. The __ protective (antibacterial) 
mechanism, of which there is a certain amount 
in the blood, cannot be relied upon; hence we 
have to have true sterility on the skin, or as 
near an approach as possible. We have to be 
very much more careful and thorough than 
the surgeon in our attempts to sterilise the 
skin and even then a small percentage of 
bottles of blood are contaminated. 

In choosing an antiseptic for the skin 
obviously considerations of speed of action 
are important. Thus MONACRIN is not a sub- 
stance to be used for the sterilisation of the 
skin, simply because it doesn’t act quickly 
enough. Then there is the question of the 
concentration of the antiseptic. For example, 
the makers claim that ZEPHIRAN acts in high 
dilution, but ZEPHIRAN diluted 1 in 300, 1 in 
400, or 1 in 1,000 is useless as a skin anti- 
septic, as Mr. Wright has shown. To be effec- 
tive, many disinfectants must be used in fairly 
concentrated solutions. Other points to be 
considered are the kind of bacteria likely to 
be met; and the ability of the disinfectants 
to penetrate. When we attempt to assess the 
effectiveness of methods of sterilisation of the 
skin, our techniques are generally faulty. 
Probably the only satisfactory method of find- 
ing out whether the skin is sterilised is to 
cut out the piece of skin and test it — not 
an altogether acceptable technique! In practice 
what is done is to test the surface for sterility. 
Probably most of the organisms are on or 
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near the surface, but to demonstrate that the 
surface is sterile is not to prove that the skin 
is sterile, 


Next comes the problem of hypersensitivity. 
I would agree with Mr. Wright on the effec- 
tiveness of iodine and I would put it right at 
the top of the list. Iodine has been known 
for a very long time and is probably still the 
best skin antiseptic but, because of the risk 
of its causing a dermatitis, it is sometimes 
considered inadvisable to use it. This is es- 
pecially so in an organisation like the Red 
Cross Blood Transfusion Service which 
depends on volunteer-donors. If only 1 per 
cent. of donors were to get dermatitis, the 
Service would be given a bad name; therefore, 
despite its excellence, iodine cannot be used 
to sterilise the skin in this Service. In its 
place we use something about which Mr. 
Wright was not very enthusiastic, namely 
chloroxylenol, but we use it concentrated. 
Unlike a_ hospital superintendent who is 
persuaded to use DETTOL, say, 1 in 100, where 
he might just as well use tap water, we use 
a 30 per cent. solution and in order to make 
it more efficient we use it with 70 per cent. 
alcohol (30 parts of DETTOL to 70 parts of 
alcohol). The alcohol reinforces and speeds 
up the action of DETTOL which itself in that 
concentration is a good skin antiseptic. Fortu- 
nately the mixture of 70 per cent. alcohol and 
DETTOL doesn’t cause much trouble on the skin. 
The DETTOL remains on the skin, as Mr. Wright 
has pointed out, after the alcohol has 
evaporated. 


Then there is this question of toxicity. It 
is not very important where skin is concerned. 
I have not seen reports of any experiments 
directed towards the sterilisation of the 
mucous membrane in the mouth. However I 
see no reason why that shouldn’t be open to 
experiment. I should think that sterilisation 
of mucosa would be more difficult than of the 
skin. 

We should, I think, give some thought as 
to what we do with our syringes. More and 
more preparations, be they drugs, vitamins, 
hormones, are administered subcutaneously or 
intravenously, so that the care of the syringe 
is important. The ordinary technique of look- 
ing after a syringe is to put it into alcohol. 
Now the syringe is used constantly in a hos- 
pital ward and, unless properly sterilised 
before each use, there is grave danger of 
transmitting the virus of serum hepatitis. 
Alcohol will not kill this virus: moist heat at 
or above 100°C. alone is effective. 


In conclusion, let me emphasise again how 
effectively the human body protects itself 
against bacterial damage. Tonsils and teeth 
are removed in their thousands leaving raw 
surfaces exposed to bacterial invasion, yet 
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untoward sequelae are the exception rather 
than the rule. 


Mr. Hutchinson: Mr. Jolly mentioned the 
difficulty of sterilising scalpels, needles and 
other sharp instruments. Is there any serious 
objection to boiling them, as most of us do? 
Tests in England indicated that cutting instru- 
ments could be boiled without any effect on 
the cutting edge at all, providing that, while 
they were being boiled, they weren’t mechani- 
cally damaged in the steriliser. 


Mr. Jolly: I think that that problem is partly 
a financial one. Cutting instruments last 
longer if they are not subjected to repeated 
boiling. 


Mr. Wright: Heat sterilisation of instru- 
ments is really the only satisfactory way. The 
Medical Research Council in Britain investi- 
gated very carefully the matter of sterilising 
syringes, particularly for intrathecal injec- 
tions, which of course might result in a high 
rate of mortality if pathogens were intro- 
duced. Syringes should be separately packed 
into pyrex test tubes; needles should be 
attached to the syringes or, if that is not 
possible, needles should be placed in separate 
tubes with the point protected; the pyrex 
tubes are plugged with wool and then auto- 
claved or heated in an oven at 160°C. for one 
hour. The trouble with autoclaving lies in the 
use of moist heat; therefore the only way to 
prevent dulling of sharp instruments is to 
dry them afterwards. This is not practicable 
with an ordinary pressure-cooker type of auto- 
clave. Hot air sterilisation avoids this diffi- 
culty. 

However, if instruments are removed from 
a boiling-water bath or an autoclave into a 
solution which contains isopropyl alcohol, or 
into a 1 per cent. aqueous solution of CETRI- 
MIDE containing sodium nitrite, the anti- 
oxidant action will prevent dulling of sharp 
edges or points. 


Mr. Croker: What are the merits of using 
oil instead of water for sterilisation? 


Mr. Wright: Liquid paraffin has _ been 
recommended, but to be effective the tem- 
perature must be raised to 150°C. for one hour. 
Temperature-control is rather difficult. 


Mr. Hogg: Some years ago in this Hospital, 
Dr. Kirkpatrick experimented with chemical 
disinfectants and came to the conclusion that 
tincture of iodine was the best sterilising 


agent for mucous membranes. The sterility 
of mucous membrane after it has been treated 
with disinfectants could be quite easily tested 
when doing alveolectomies. I personally have 
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extracted teeth under the most septic condi- 
tions and under surgical conditions and I 
cannot say that I have ever seen any dif- 
ference whatever in the result. 


Mr. Oliver: It seems to me that more em- 
phasis should be placed on that aspect of our 
problem which relates to time. There are 
many methods of sterilising skin: one, the 
four-day method; another, the six-basin 
method; what procedures should be adopted to 
attain sterility in a short time? 


I think that mechanical methods should be. 


considered. Sterilising the skin prior to a 
joint operation is a very different problem 
from sterilising mucosa. However, just as the 
skin is shaved and scrubbed, so should the 
oral structures be subjected to a prophylaxis 
and a mouthwash to reduce the number of 
bacteria. 

There are occasivns when surgical sterility 
is essential in the mouth, for example when 
operating on patients with rheumatic diseases 
and congenital defects of the heart. 

The value of iodine as a disinfectant has 
been clearly established, but I understand that 
iodine does cause pitting of instruments. 


Mr. Wright: I think it is a question of time 
and concentration. When iodine is placed onto 
the mucous membrane, the concentration will 
rapidly diminish and the time during which a 
sharp instrument, such as a needle, would be 
in contact with the iodine would be very short 
indeed. With stainless steel needles the 
damage would be negligible. 


Dr. Sullivan: What is the efficacy of scrub- 
bing the hands with soap and water? It is 
not always convenient to wear rubber gloves 
and, as Mr. Oliver mentioned, many of the 
methods of skin sterilisation are laborious and 
time-consuming. 


Mr. Wright: There is a method advocated by 
Price in America. He recommends the use of 
ordinary soap (not hexachlorophene soap) 
without a brush for three minutes, trimming 
and cleaning the nails. The hands are dried 
on a sterile towel and then washed for 60 
seconds in 70 per cent. alcohol. The surface 
organisms would doubtless have been removed 
but the first upwelling of perspiration would 
carry up some of the permanent flora and then, 
of course, it would be necessary to start all 
over again. If we are prepared to take the 
risk that those permanents are not pathogenic 
and to leave it to Nature as Professor Ward 
advocates, then that procedure should be 
satisfactory. 


Dr. Goldsworthy: Mr. Wright has raised, I 
think, a very important point when he 
suggested that the alcohol placed on the hands 
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and skin for 60 seconds might be undesirable. 
There is no doubt that an over-enthusiastic 
attempt to sterilise the operation area has 
been the means of offering the grossest insults 
to the skins of patients whenever there was 
time for it. They were scrubbed and made 
red-raw even before the antiseptic was applied. 
We have to use moderation in attempting to 
sterilise the skin. 


Mr. Jolly: What is the efficiency of formalin 
vapour as a disinfectant, particularly for com- 
plicated instruments which cannot be boiled? 


Mr. Wright: Even if the instrument is made 
of stainless steel it might be ruined by the 
formaldehyde vapour, because, as soon as 
formaldehyde is vaporised, there is oxidation 
to formic acid. 


Mr. Jolly: Can you give us any idea of the 
time and concentration required? 


Mr. Wright: Provided the vapour is satu- 
rated with formaldehyde, the sterilisation is 
very rapid and would be complete in a minute. 


The Unerupted Cuspid — 
Co-operation Between 
Orthodontist and Oral Surgeon* 


F. E. Helmore, D.D.Sc. (Syd.) 
R. Y. Norton, M.D.S. (Syd.) 


Part I. 
ORTHODONTIC CONSIDERATIONS. 
R. Y. Norton. 


There is one type of case which requires a 
particular approach irrespective of one’s 
orthodontic outlook, namely, that in which a 
maxillary cuspid has failed to erupt. Such 
cuspids are often referred to as “impacted” 
but, in the majority of instances, “unerupted” 
is a better term, although the treatment of 
this condition is usually the same. 

When a patient exhibits delayed eruption 
of the maxillary cuspid, a number of prob- 
lems are immediately raised: 


1. What has caused the non-eruption? 
2. What is the position of the unerupted 
tooth? 


3. What is the best course of treatment? 


*Read at the 13th Australian Dental Congress, Bris- 
bane, June, 1953. 
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(1) Non-eruption. 


The etiology of non-eruption in many cases 
is very obscure and may be due to: 


(a) The presence of supernumerary teeth, 
although these are rare in the cuspid 
area. 


(b) The original position of the tooth 
germ, which is above that of the first 
premolar. Its movement from this area 
to its correct position in the mouth is 
fraught with hazard. 


(c) Dense bone and fibrous tissue in the 
path of eruption. 


(d) Over-retention of the temporary cus- 
pids, which often obstruct or deflect 
the permanent successor. 


In the majority of cases in which unerupted 
cuspids are present the arch development is 
good, while there is adequate space for the 
unerupted tooth. For these reasons many of 
these patients are not seen before 12-14 years 
of age. 


(2) Tooth position. 


Before any treatment can be considered, 
the position of the unerupted cuspid must be 
determined, here being considered purely from 
the point of view of orthodontic prognosis. 

To assess tooth position, the following 


aspects are considered: 


(a) Clinically the mucosa shows some 
degree of bulging, whether the tooth 
be labial or lingual; it is only in the 
case of a very deeply positioned tooth 
that no variation is apparent. 

Certain other teeth may be tilted, due 
to cuspid pressure. This is not always 
seen in the case of lingual, but nearly 
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always in the case of buccal displace- 
ments. The lateral incisor (Fig. 1) 
and sometimes the central incisor are 
tipped, while the first premolar may 
be affected if the apex is well distal. 
(Figs. 2 and 8). 

(c) A thorough radiographic examination 
must be carried out, and should include 
a small film taken for normal cuspid 
angulation. Another with the tube 
at right angles to the sagittal plane 
is essential to give a second angulation. 
A correctly angled occlusal view is of 
assistance but not essential; this aspect 
of angulation will be explained in part 


Fig. 2 


From an orthodontic aspect Adamson! has 
classified the prognosis of positioning cuspids 
in three groups. 


Group 1. 

The cuspid, either labial or lingual, is almost 
vertical, with its apex possibly as far distal 
as the 1st premolar, while the crown may 
approximate the distal of the lateral incisor 
— prognosis is good. 


Group 2. 


The cuspid is lingually placed and the apex 
may be as far distal as the distal of the 1st 
premolar, while the crown may lie to the 
mesial of the lateral incisor — prognosis is 
good except in cases where the two extremes 
exist. 


Fig. 3.—X-rays before and after exposure. 
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Group 3. 


These are more or less horizontal, so that 
the apex is in the 2nd premolar area while 
the incisal tip may be up to the mid-line— 
prognosis is unpracticable from all aspects. 

The above comments apply primarily to pala- 
tally placed cuspids, because only in rare cases 
do those on the labial remain unerupted. When 
this occurs, they usually lie high in the buccal 
sulcus and the prognosis must be considered 
individually in each case. 


(3) 


Having considered the above facts, together 
with others such as tissue health, oral hygiene, 
general occlusion, general prognosis, and age 
of patient, one of two decisions must be 
arrived at: 


Treatment. 


(a) To have the tooth surgically removed— 
the sequelae of leaving such teeth in 
situ is well known. (Fig. 4). 


(b) To move the tooth to its correct posi- 
tion after surgical exposure. 


Fig. 4.—Delayed treatments of unerupted cuspid for 
2 years resulting in damage to lateral incisor 
necessitating extraction. 


Until several years ago the usual practice 
was to follow the “Stimulation Technique.” 
The main virtues in this approach seem to be 
the removal of overlying bone which may act 
as a mechanical obstruction and the “wiggling” 
of the tooth, which in theory stimulates the 
latent biological forces which produce tooth 
eruption. 
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After having closely followed the history of 
some eight cases handled in this way, it be- 
came clear that results of practical value were 
not being obtained. As these cases were hand- 
led by three different surgeons, the variation 
in surgical approach can be discounted. 

In six cases the report was received at the 
time of exposure that the tooth was favourably 
placed. Notwithstanding, this examination of 
the results showed: 


(1) Tooth erupted in 7 months—1 case. 
(2) No tooth eruption in 8 months—1 case. 
(3) Noeruption in 18 months—4 cases. 

(4) No eruption in 30 months—1 case. 


(5) No eruption after 2 years with 2 stimu- 
lations (surgery: December 1950, Dec- 
ember 1951)—1 case. (Figs. 5 and 6). 


All of these patients were 12 years of age 
or over at the time of surgery, which means 
that, if and when the cuspid erupts, full ortho- 
dontic treatment may be proceeding up to the 
age of 14 or 15 years of age. 

Following due consideration of the histories 
mentioned above and taking into account the 
uncertainty of eruption and its tardiness when 
eruption did take place, the whole problem was 
reviewed in an effort to develop a more satis- 
factory approach. 


April, 1952 December, 1952 
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Part II. 
SURGICAL ASPECTS. 
F. E. Helmore. 


It may well be suggested that a specialist 
only exists to solve problems which are some- 
what outside the scope of ordinary general 
practice, and therefore it is an interesting 
situation when one specialist poses a problem to 
a colleague in another field. 

As the science of dentistry advances and 
becomes more complicated this situation be- 
comes more and more common, and the solu- 
tions achieved in a spirit of co-operation be- 
come correspondingly more satisfactory, to 
the benefit not only of the practitioners con- 
cerned but, what is more important, to the 
patient, whose interests must always be the 
primary consideration. 


The orthodontist in this case has posed a 
problem in the treatment of unerupted cuspids. 
What can the oral surgeon do to make the 
orthodontic problem easier and the end result 
better? 

In this paper is presented a co-operative 
approach made largely with the idea of pro- 
ducing a sound basis of treatment which has 
been proved to get results. 

It is the author’s intention to describe the 
surgical technique which has been found most 
satisfactory in the literature. It is of interest 
to the surgeon that the few references made to 
this problem of unerupted cuspids is found in 
orthodontic journals and not in surgical pub- 
lications. 
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As in all forms of surgery, the important 
first step is thorough examination, largely to 
determine the exact position of the unerupted 
tooth. Clinically, enlargement of the palate or 
buccal plate of bone may give useful informa- 
tion if present, but such tumour may be very 
difficult to detect, particularly in an arch where 
other teeth are malposed. 

Displacement of erupted teeth is frequently 
significent and gives information not only in 
relation to surgical procedure but also to ortho- 
dontic prognosis. If it be remembered that 
the crown of an erupted tooth moves, or per- 
haps rather tilts, in the reverse direction to 
the pressure of the unerupted tooth if the 
pressure is exerted near the apex of the root, 
and in the same direction if pressure is exerted 
near the crown, useful information may be 
obtained and the amount of tilt is a fair indica- 
tion of the pressure being exerted. 

However, radiographs are necessary for 
final diagnosis. 

Any radiograph of the area may reveal that 
there is an erupted cuspid present but there 
is no region in the mouth in which an x-ray 
may be more misleading. This is so, even in 
routine radiography of what may be termed 
the corners of the arch, and it is even more so 
when the cornerstone is missing. 

Basically, two x-rays are essential: firstly, 
a true periapical view of the area the cuspid 
should occupy. (Fig. 7). This should be taken 
as if the cuspid were erupted in normal posi- 
tion, with correct vertical and mesio-distal 
angulation for such normal conditions. Care 
must be taken to avoid x-raying for where the 
operator imagines the tooth to be actually 
lying, because the information required is the 
relationship between its correct position and 
its actual position. A periapical film taken as 
if for normal conditions will yield this informa- 
tion and permit of a correct surgical diagnosis. 

Secondly, a true occlusal view (Fig. 8) 
angled so that the rays are directly parallel with 
the long axes of the incisors on the affected 

side, thus making them appear on the films as 


Fig. 8 


Fig. 7 
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cross-sections. (Fig. 9.) Such a film will show 
the relationship of the crown of the cuspid to 
the roots of the incisors, a point of major im- 
portance in surgical exposure of the crown. 
It is of interest to compare figures 9 and 10— 
these show the same patient but the occlusal 
exposures were taken with different angulation. 


Fig. 9.—Poor angulation. 


Fig. 10.—Correct angulation. 


Further x-rays which may be of value follow- 
ing location as above are a direct view through 
the tip of the crown and, where there is any 
doubt as to its bucco-palatal position, the em- 
ployment of the “tube shift method.” 

Let it be emphasised that a great deal of 
trouble may be saved if thorough radiographic 
examination with careful technique is carried 
out. 

Over a period three main surgical methods 
have been used in the attack on this problem. 
They are: 


(1) Simple excision of overlying tissue. 


(2) Raising of a muco-periosteal flap, re- 
moval of bone, stimulation of the tooth 
by slight instrumentation, and replace- 
ment of the flap. This is referred to as 
the “Stimulation Technique.” 


(3) Raising of a muco-periosteal flap, re- 
moval of the coronal sac, channelling of 
the bone, cutting a window in the flap 
and, after re-suturing, packing to pre- 
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vent healing over of the soft tissues. 
Thus, a cone-shaped opening is formed 
at the end of which the crown of the 
cuspid may be clearly seen. 


Method (1) fails because it does not allow 
the surgeon access to the crown to ensure its 
freedom. It is in fact only a soft tissue ex- 
cision which achieves very little and any 
value it may have is quickly lost by re-growth 
of soft tissue. 

Method (2), that is the “Stimulation Tech- 
nique,” is more useful but fails on the following 
counts: 


(a) Unless the orthodontist is present at the 
operation, he never sees the actual posi- 
tion of the tooth. 


(b) Although any bone delaying eruption 
is removed, the soft tissue which is 
replaced still acts as a barrier and, in 
fact, the position may be worsened by 
the formation of scar tissue. 


(c) When results are obtained by this 
method, they are slow for the reasons 
just mentioned. 


(d) The attachment of any orthodontic 
appliance to aid eruption is not possible, 
if such aid is required. 


Method (3) is therefore recommended and, 
hence, the actual technique of its application 
will be described in some detail. It has none of 
the disadvantages ascribed to (1) and (2) and, 
in addition, it has some positive advantages. 


(i) There is full exposure of the crown of 
the unerupted tooth, enabling its exact 
position to be determined visually. 


Such exposure is permanent, so that 
the orthodontist can accurately esti- 
mate the prognosis and plan his own 
campaign. 

No scar tissue is formed over the 
tooth to prevent or delay eruption. 


(ii) 


(iii) 


Results are speedy because of lack of 
mechanical obstruction to eruption 
(scar tissue, etc.). 

(v) The orthodontist may, if necessary, 
attach appliances at leisure. 


(iv) 


The surgical pack in the opening pro- 
vides a high degree of immediate post- 
operative comfort, as occurs following 
gingivectomy. 

The psychological effect on _ the 
patient and parents is good in that the 
tooth can be felt with the tongue and 
even seen by the parent, which creates 
a feeling that concrete results are be- 
ing obtained. 


(vi) 


(vii) 
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Surgical technique. 

The following description is presented under 
five headings: 
(1) Design and elevation of flap. 
(2) Removal of bone to form a channel to 
the crown. 
Cutting of the window in the flap. 
Packing and suturing. 
Post-operative care. 


(3) 
(4) 
(5) 


(1) Elevation and design of flap. 


The flap design is similar to that employed 
for the removal of a palatal cuspid but is more 
conservative. 

A vertical incision is made distal to the first 
bicuspid and carried up into the palate about 
half way to the median line. (Fig. 11). The 
gingival margin is freed to the centre of the 
central incisor on the opposite side and the 
muco-periosteum stripped back from the bone. 
It is retracted by clipping a pair of Allis for- 
ceps to the body of the flap (not to the gingival 
margin), the forceps being drawn to the op- 
posite corner of the mouth. Damage to the 
vessels in the naso-palatine canal and to the 
gingival margins around erupted teeth must 
be avoided. 

Such a flap will usually provide adequate 
access but may be extended by increasing the 
vertical incision, avoiding over-extension which 
may cut the greater palatine artery and/or 
vein. (Fig. 12). It may also be extended by 
undermining the flap with a blunt periosteal 
elevator, thus allowing a slight degree of 
stretch to be established. 

(2) Removal of bone to form a channel to the 
crown. 


Burs should never be used for this purpose, 
as it is easy to damage the crown of the tooth. 

Chisels, preferably with hand pressure for 
psychological reasons with a young patient or 
with very light mallet blows or, best of all 
with a controllable automatic surgical mallet 
used very gently, are the instruments of choice. 

As soon as sufficient access is established, 
the sac should be curetted away so that the 
crown may be seen to avoid accidental damage. 
The bone is then removed until the opening 
is slightly larger than the crown, particular 
care being taken in relation to the shoulders 
of the tooth. Any remaining coronal sac is 
removed with curettes and eruption stimulated 
by gently moving the tooth in all directions 
with a suitable elevator. This may be des- 
cribed as “wiggling” the tooth, an unscientific 
but descriptive term. 

It should now be possible to see the crown 
clearly, practically to the cemento-enamel 
junction. 


(3) Cutting of the window in the flap. 


The flap is replaced and the approximate 
position of the window determined by piercing 
it with a sharp probe immediately over the 
crown. 

When the flap is re-lifted, the window may 
then easily be cut with curved scissors or a 
scalpel. If such window, to ensure complete 
clearance of the crown of the cuspid, involves 
the gingival margin, usually between the cen- 
tral and lateral incisors, there need be no con- 
cern. This gingival margin would in any case 
be destroyed as the cuspid erupts and will 
regenerate as the cuspid moves into its correct 
position. 


(4) Packing and suturing. 


The window having been cut, the flap is 
firmly sutured into position. 

A suture is then placed through two conveni- 
ent sides of the window and the loop pulled 
back to allow insertion of the pack. (Fig. 13). 

The pack, consisting of zinc oxide mixed to 
a putty-like consistency with a good binding of 
cotton wool, is then inserted with light pres- 
sure, the loop tightened over it and tied. This 
one suture will ensure the retention of the pack 
in most cases for 6 or 7 days if 00 catgut is 
used. (Fig. 14). The pack should not be 
removed earlier than this as the object is to 
create an epithelialized funnel to the crown of 
the tooth. Early removal may also be followed 
by quite severe haemorrhage. 


(5) Post-operative care. 


The patient should be examined 24 hours 
after operation to ensure that the flap is in 
good condition and the packing satisfactory. 

Routine warnings are given to the patient 
and parents in regard to care being taken to 
avoid disturbance of the pack, a soft diet 
prescribed and instructions as to cleansing 
given. 

Packs are removed after 6 or 7 days and the 
area spray-irrigated to remove any debris. 

It should then be possible to see the crown 
of the unerupted tooth at the top of a cone- 
shaped hollow. 

A further examination should be made about 
a week later when the walls of the cone will 
be fairly well epithelialized and the patient 
may be referred back to the orthodontist. 

Attention has been given mainly, or rather 
entirely, to the cuspid which is in a palatal 
position. This is the most usual anomaly en- 
countered and the one in which the oral sur- 
geon is most usually called to help. 

Buccal displacements are more unusual and 
do not fall into the same definite classification. 
They have, therefore, to be treated an their 
merits, although the same general principles 
are applied. 


‘ 
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The following comments may be made: 

(1) The operation is not difficult, lengthy 
or trying for the patient. At the same 
time, it must be performed with con- 
siderable care to avoid damage to ad- 
jacent teeth. 

(2) There is very little post-operative dis- 
comfort. 

(3) Eruption of the tooth takes place more 
quickly than when any other method 
is used. In fact, results are achieved 
in weeks where other methods take 
months. 

(4) Orthodontic comment where this method 

has been used has invariably been fav- 

ourable, thus leading to the suggestion 
that it is, in the present state of our 
knowledge, the method of choice. 

Collaboration in two specialist fields 

has been of considerable benefit to the 

patients treated. 


(5 


CASE REPORTS. 


Over 30 cases have been treated with the 
packing technique and in only one, where the 
cuspid position was in Group 3, has it not been 
possible to maintain permanent exposure of 
the crown. Due to this, the placement of pins, 
with all its associated dangers, has been found 
unnecessary. In all cases the tissue health 
has been maintained, while there has been no 
evidence of any damage to the gingival margin. 
Case D. W.—girl aged 15. 

Upper right cuspid was exposed in March, 
1951, bone removed, tooth stimulated and posi- 
tion of tooth was reported as very favourable 


Fig. 15 (right side) Fig. 16 


for eruption. X-rays in July, 1951, and Octo- 
ber, 1952 (Figs. 15 and 16) showed little to 
no alteration in position, while clinically the 
tooth had not appeared. (Fig. 17). In Novem- 
ber, 1952, the method described as “exposure 
and pack” was used and immediate eruption 
occurred. (Fig. 18). 
Case R. N.—girl aged 20. 

Models, 21st January, 1953, showed a slight 
swelling lingual to the upper right lateral, 
(Fig. 19) while x-rays showed the cuspid to 


*Erupted teeth on this and following models shown 
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Fig. 17 


Fig. 19 


in black. 
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be lying in a favourable position. Again the 
“exposure and pack” technique was carried 
out. Models, 10th March, 1953, showed the 
degree of eruption which had occurred. (Fig. 
20). This tooth has now been moved to its cor- 
rect position with a fixed lingual appliance. 


Fig. 20 


Case J. B.—girl aged 13. 


In May, 1952, there was no velinical evidence 
of the position of the upper left unerupted 
cuspid; radiographically the tooth was lying 
in a favourable position. (Fig. 21). The “ex- 
posure and pack” technique was used and the 
cuspid appeared at the bottom of a shallow 


Fig. 22.—Before surgery. 


depression lingual to the lateral incisor. Gin- 
gival tissues about the lateral incisor, which 
were excised during surgery, returned to 
normal condition and have since satisfied an 
examination by a periodontist. (Figs. 22 and 
23.) 


Fig. 23.—After surgery. 


Fig. 24 


| 
7 
Fig. 21 


Fig. 25 


Case M. T.—girl aged 14. 


Both upper cuspids were unerupted and lying 
palatal to the upper laterals. Radiographically 
there appeared to be some damage to the upper 
laterals but these were quite firm. (Figs. 24 
and 25) The “exposure and pack” technique 


Fig. 26 


was carried out on 10/2/53. Models, April, 
1953, showed both teeth in the mouth with 
normal tissue health. (Fig. 26). These teeth 
can now be positioned with a lingual appliance. 


Fig. 27 
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Case E. D— male aged 23. 


Arch form was excellent with both tempor- 
ary cuspids in place. X-rays showed both per- 
manent cuspids lying in favourable positions 
but tending to the lingual. Temporary teeth 
were removed, “exposure and pack” technique 
carried out. Eruption of these teeth was 
spontaneous and in a month was sufficient to 
allow movement by a lingual appliance. (Fig. 
27). 

REFERENCE. 


1. Adamson, K. T.—The problem of impacted teeth in 
orthodontics: Dent.J.Aust., 24:143 (Aug.) 1952. 


Some Considerations Prior to 
Experimental Fluoridation 


L. M. Carr, M.D.S. (Syd.)* 


The evidence confirming the use of water 
fluoridation as a means of partial caries con- 
trol has been built up by extensive investiga- 
tions during the past twenty years, until 
today it is, in principle, widely accepted. 
Many criticisms have been raised and over- 
come, but at the present time the most frequent 
argument against the efficacy of fluoridation 
is whether or not its benefits are permanent. 

In England, Weaver! showed that twelve 
year old children in a non-fluoride area** had 
the same D.M.F. rates as fifteen year old 
children who had lived continuously in a dis- 
trict that had 1.4 p.p.m. of fluoride in the 
domestic water. These figures showed that the 
fluoride had apparently caused a three-year 
delay in the incidence of caries, and on this 
basis Weaver warns that it is very misleading 
to state that fluoridation will reduce the 
prevalence of caries by fifty to sixty per cent. 
Continuing the same argument, several other 
writers have suggested that fluorides will not 
be of any dental benefit to adults. 

However, Russell and Elvove? showed 
clearly that caries inhibition extended 
undiminished into adult life. This was also 
confirmed by the earlier work of Deatherage.® 
These results and others indicate that 
Weaver’s interpretation of his surveys should 
not be regarded as a serious objection. The 
fundamental fact cannot be avoided: the 
average child or adult who has lived in a dis- 
trict that has a negligible amount of fluoride 
on the water, will, at any given age, have at 
least twice the number of D.M.F. teeth than 


 *Dental Clinic, Dept. of Health, Canberra, A.C.T. 


**In this article a district in which there is a 
negligible intake of fluoride from either water or food 
is referred to as a non-fluoride area, while a district in 
which there is approximately an optimal intake of 
fluoride for caries control is referred to as a fluoride 

area. 
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if he had continuously used water containing 
the optimal concentration of fluorine. 

This paper has been written in an endeavour 
to present briefly several problems which should 
be considered before experimental fluoridation 
is undertaken in any locality. These will be 
discussed under the following headings: 

(1) What level of fluoridation should be 
adopted. 

(2) Consideration of the existing level of 
fluorine intake, (a) from drinking water, 
and (b) from sources other than water. 

(3) Determination of the caries rate of the 
population in question. 

(4) Determination of the pre-fluoridation 
incidence of mottled enamel. 


(5) Education of the community involved. 


(1) What level of fluoridation should be 
adopted. 

The often quoted statement, that the 
presence of 1.0 part per million of fluoride 
in the drinking water is the optimal concen- 
tration which will produce maximum caries 
reduction with minimum incidence of fluorosis, 
is misleading. It is true for a temperate 
climatic zone only. 

Obviously less water will be consumed in a 
cold climate than in a hot one. For example, 
Gard+t reports that in Norway 2.5 p.p.m. in 
the water is not associated with the presence 
of any mottling of enamel; this content in a 
temperate region will cause a_ significant 
incidence of these effects. In the Punjab 
where the water intake is four to five times 
that in a temperate climate, 6 p.p.m. is asso- 
ciated with severe dental and skeletal fluor- 
osis, yet in the U.S.A. (and other countries) 
people have lived their entire lives in areas 
having a similar fluorine content in the drink- 
ing water, and have not suffered any skeletal 
disturbances. 

It is the quantity of fluoride consumed dur- 
ing the developmental period of the teeth that 
is important. The optimal total intake, from 
food as well as water, during this period would 
be one milligram per twenty to twenty-five 
kilograms of body weight per day. 

This leads directly to the question of whether 
it would be a desirable and practical refine- 
ment for those districts in which the winters 
are extremely cold and the summers are 
extremely hot, to adopt the policy of adding 
less fluoride in summer than in winter. In 
this connection it is interesting to note that 
Peirce® reported that sheep in Adelaide con- 
sumed forty per cent. more water in summer. 
Adelaide does not have an extreme climate. 

If there is a similar water-intake variation 
in humans then this matter would deserve 
some consideration. For example, in the case 
where the enamel of the fissures of a molar 
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was largely formed during the very cold 
winter of a district which had a water-fluorine 
concentration of one part per million, the water 
intake would be reduced to the level where 
the anti-caries action would be significantly 
less than the optimum. 


(2) Consideration 
fluoride intake. 

(a) From water. 

The necessity for the determination of the 
fluoride content of the domestic water prior 
to fluoridation is obvious. 

Jones® conducted an extensive survey of 
waters throughout New South Wales. In 
general none of the surface waters contained 
more than 0.3 p.p.m. Two of the bore waters 
supplying domestic needs at Warren and 
Carinda contained approximately 1.2 p.p.m. 
of fluoride. 

A survey of Victorian water supplies is 
being conducted by the Victorian Department 
of Health. 

(b) From sources other than water. 

Analysis has shown that the average 
American diet will contribute approximately 
0.2 milligrams to the total daily fluoride 
intake.* 

In America tea is not widely used. A brew 
of tea contains 0.9 to 1.5 p.p.m. of fluorine’; 
therefore, a cup of tea will contain approxi- 
mately 0.1 to 0.2 milligrams of fluoride. If in 
any country tea formed a significant part of 
the diet of the children aged up to four to five 
years (when incisor calcification is complete), 
then it would deserve special consideration 
when assessing the amount of supplemental 
fluoride to be given. 

Contrary to the view expressed by Amies 
and Pincus’, the presence of milk in tea would 
probably not alter the extent of the absorp- 
tion of the fluoride contained in it. This is 
due to the fact that when this element is 
present in trace quantities only, the solubility 
of the particular fluoride compound (for 
example, calcium fluoride, where the calcium 
is being supplied by the milk) does not have 
any significant effect on its absorption.!° 

Sea foods, especially if the bones are eaten 
as in some tinned products, are the richest 
food source of fluoride; up to ten p.p.m. is 
quite usual. 

In order to verify that there was no 
unexpected extraneous source of fluoride, some 
samples of urine could be examined, or the 
foodstuffs could be analysed. The basis of the 
urinalvsis depends on the fact that the quan- 
tity of fluoride excreted in the urine reflects 
the quantity consumed.'! 

(3) Determination of the caries rate of the 
population in question. 

There are two general ways in which the 
benefits of fluoridation can be measured: 


of the existing level of 
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(a) By comparison with a similar type of 
community whose water supply has not been 
treated. 

(b) By comparing the pre-fluoride caries 
rates with those of the same community at 
various periods after the commencement of 
fluoridation. 


This latter method is not as accurate as 
the former because there would be no knowing 
that any changes in D.M.F. rates were not 
due to factors other than fluoride. 


Which caries index should be used: There 
are many caries recording systems. They all 
have one aim, that is, to express as a number 
the clinical condition of the mouth in relation 
to caries experience. They can be divided 
arbitrarily into three groups: 

(a) The D.M.F.-teeth index, which is 
merely a statement of the number of teeth 
which are, or have been affected by caries. 


(b) The D.M.F.-surfaces index, which is a 
statement of the number of tooth surfaces 
involved with caries. Missing teeth are usually 
regarded as having had three surfaces affected. 

(c) Indexes such as those of Mellanby, 
Bodecker, and Knowles. 


In dental survey work those in group (c) 
are not often used because (i) they are some- 
what complicated as compared with the D.M.F. 
systems, (ii) they require judgment by the 
examiner who has to determine the extent 
of tooth structure involved, (iii) it is doubtful 
if they yield a more accurate result than (a) 
or (b).!2 

The choice of a _ recording system lies 
between D.M.F.-teeth and D.M.F.-surfaces. 
One important fact to be borne in mind is 
that we are to compare population groups 
which we can expect will have widely differ- 
ing dental health. Therefore, the question 
arises as to whether the D.M.F.-teeth index 
is of sufficient scope to fully differentiate 
between these two groups. 

This problem can be made clearer by assum- 
ing a particular case. A child has four defec- 
tive first molars, one has occlusal caries, one 
has caries on two surfaces, and the other two 
have been extracted. Another child has each 
of its first molars affected by caries of one 
surface only. Under the D.M.F.-teeth index 
both children would be recorded as four, which 
would falsely indicate an equal caries exneri- 
ence. However, according to the D.M.F.- 
surfaces index one would be nine (1+2+3+3), 
and the other would be four. 

Persons from a district having a negligible 
quantity of fluorine in the domestic water will 
have more carious surfaces per carious tooth, 
as well as approximately five times the number 
of extracted teeth. than if the water had con- 
tained the optimal concentration of fluorine. 
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Thus it can be seen that the two instances 
quoted above might well refer to a non-fluoride 
and a fluoride area. 

It can be estimated from the results of 
one survey (of adults) that the D.M.F.-teeth 
rates in a non-fluoride and a fluoride district 
were in the ratio of 2.4 to 1, whereas the 
D.M.F.-surface index indicated a ratio of 3.2 
to 1.2 

In attempting to impress the public, as well 
as those persons responsible for the decision 
to fluoridate water, it is an advantage not to 
underestimate the expected dental benefits, as 
the D.M.F.-teeth system appears to do. 

Another factor favouring the D.M.F.- 
surfaces recording method is that it would 
give a comparison between the caries reduc- 
tions of the various dental surfaces. 

However, from a practical point of view 
it has three disadvantages: 

(i) It is more complicated and cumber- 
some, and requires more time in recording. 

(ii) The operative extension of 
cavities so that non-carious surfaces 
involved in the filling is a basic defect. 

(iii) If its potential accuracy is to be 
utilised, caries diagnosis should be carried out 
with the aid of x-rays. 


some 
are 


The use of x-rays: If a tooth had an obvi- 
ous occlusal cavity and a very small mesial 
one, the failure to observe the mesial caries, 
during a mirror and probe examination, would 
not affect the accuracy of the result, as long 
as the D.M.F.-teeth system was used. How- 
ever, if the D.M.F.-surfaces index was used 
it would represent a fifty per cent error. 
This factor assumes more importance when 
it is considered that the smaller lesions will 
be prevalent in the group receiving the 
fluoride. Therefore, if x-rays were not to be 
used, which in any comparatively small pilot 
experiment would be undesirable, then 
D.M.F.-teeth should be the index of choice, 
even though it is not fully satisfactory. 

X-rays will usually reveal approximately 
25 to 45% more cavities than a mirror and 
probe examination alone. A recent survey in 
Canberra showed this figure to be 36%.13 When 
expressed in terms of D.M.F.-teeth the 
discrepancy would be approximately 15 to 
25%. 


Correlation between different examiners: It 
has been shown that dentists vary in their 
accuracy of diagnosing caries; also there is 
a good deal of variation in their ideas as to 
whether some small cavities of the pit and 
fissure class are actually carious or not. 

With this problem in mind a recent inves- 
tigation was carried out to observe the corre- 
lation between the results when one group of 
children was examined by three different 
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examiners.!’ The dentists in question had 
attempted to standardise their criterion of 
caries diagnosis. Results showed an_ insig- 
nificant difference between the three series of 
examination; therefore different examiners 
could be used satisfactorily on a prefluoride 
survey. 

(4) A survey to determine the prefluoride 
prevalence of mottled enamel. 

Mocttling of enamel is caused by many fac- 
tors other than fluorine, and therefore its 
prevalence should be determined before 
fluoridation is commenced. It appears highly 


probable that the amount of mottling 
attributed to fluorine has been greatly 
exaggerated. 


Dental fluorosis as a result of consuming 
approximately 0.05 milligrams of fluoride per 
kilogram of body weight per day (this would 
be the total intake in a temperate climatic 
zone where the drinking water contained 1.0 
to 1.5 p.p.m. of fluoride) is not an important 
problem. In epidemiological surveys no cases 
involving brown staining have been recorded; 
mild mottling, which is observable as white 
opaque areas in the enamel, affected about 
two per cent. of the population; very mild 
mottling affected approximately twenty per 
cent. 

However, an investigation in a non-fluoride 
area revealed that twelve per cent. of the 
children had white opacities in the enamel of 
at least one tooth, while two per cent. had 
yellow, and one per cent. had brown dis- 
colourations.14 It has also been reported that 
in another district where there was a negligible 
quantity of fluorine in the drinking water, one 
or more enamel opacities were observed in 
eighty-seven per cent. of the group examined.'® 
With these facts in mind several writers have 
warned of a possible error in surveys dealing 
with the prevalence of dental fluorosis, and 
that many instances of enamel mottling in 
regions having fluoride in the drinking water 
have been wrongly stated as being caused by 
fluorine. 

There is no definite way of differentiating 
between mottling caused by fluorine or by 
other factors. 

A consideration of the foregoing discussion 
indicates that it would be necessary to carry 
out a survey to determine any change in 
the prevalence of mottling subsequent to 
fluoridation. 


(5) Education of the community involved. 

The education of the public in various 
aspects of fluoridation is a problem that should 
be considered. Some factors requiring emphasis 
are: 

(a) Fluoride will not prevent all caries; 
therefore the use of other preventive measures 
should be continued. 
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(b) The anti-caries effect is not confined to 
children; the future generation of adults will 
also benefit. 


(c) The inhibition of caries will not take 
place immediately after the fluoridation has 
commenced. 

(d) The trace of fluoride used will not cause 
any detectable change in the water. 


(e) No systemic toxic effects will result. 
(f) Industrial processes will not be affected. 


SUMMARY. 


1. The total daily intake of fluorine should 
be adjusted so that children up to the age of 
eight years will be ingesting approximately 
0.05 milligrams of fluorine per kilogram of 
body weight. 

2. It seems highly probable that the 
D.M.F.-teeth index will not fully differentiate 
between two groups having greatly dissimilar 
caries experience. It tends to under-estimate 
the benefits of fluorine. Also it would provide 
less information than the D.M.F.-surfaces 
method. 


3. D.M.F.-surfaces index is the one of 
choice, providing x-rays are used to aid 
caries diagnosis. 


4. Enamel mottling can be caused by factors 
other than fluorine, therefore a survey to 
determine any change in the prevalence of 
mottling after fluoridation would be desirable. 


REFERENCES. 


1. Weaver, R.—The inhibition of dental caries by fluor- 
ine: Proc. Roy. Soc. Med., 41:284 (May) 1948. 

2. Russell, A. L., and Elvove, E.—Domestic water and 
dental caries. A study of the fluorine-dental caries 
relationship in an adult population: Pub. Health 
Repts., 66:1389 (Oct. 26) 1951. 

3. Deatherage, C. F.—Fluoride domestic water and 
dental caries experience in 2026 white Illinois selec- 
tive servicemen: J.Dent.Res., 22:129 (April) 1943. 

4. Gard, K.—News from Norway: J.A.D.A., 44:570 
(May) 1952. 

5. Peirce, A. W.—Studies on fluorosis in sheep. I. The 
toxicity of water-borne fluoride for sheep maintained 
in pens.: Aust. J. Agric. Res., 3:326 (July) 1952. 

6. Jones, P. B.—The fluorine content and other chemical 
characteristics of potable waters in New South 
Wales: Dent.J.Aust., 21:231 (May) 1949. 

7. McClure, F. J.—Fluorine in foods: Pub. Health 
Repts., 64:1061 (Aug. 29) 1949. 

8. Harrison, M. F.—Fluorine content of teas consumed 
in New Zealand: Brit.J.Nutrition, 3:162, 1949. 

9. Amies, A. and Pincus, P.—Fluorine and dental caries: 
Med.J.Aust., 2:41 (July 11) 1953. 

10. McClure, F. J.—Availability of fluorine in sodium 
fluoride versus sodium fluosilicates: Pub. Health 
Repts. 65:1175 (Sept. 15) 1950. 

11. McClure, F. J., and Kinser, C. A.—Fluoride domestic 
waters and systemic effects. II. Fluorine content of 
urine in relation to fluorine in drinking water: Pub. 
Health Repts., 59:1575 (Dec. 8) 1944. 

12. Jackson, D.—The measurement of caries suscepti- 
bility: Brit.Dent.J., 89:157 (Oct. 3) 1950. 

13. Collins, B.; Powell, F. B., and Abbott, P.—Private 
communication, 1952. 

14. Frisch, J. G.—Fluoride effects @n dental decay. An 
abstract, 1949 Year Book of Dentistry, Chicago Year 
Book Publishers, 1949, p. 174. 

15. Hurme. V.0.—Developmental opacities of teeth in a 
New England community: Am.J.Dis.Child.. 77:61 

(Jan.) 1949. 


3 
& 
— 
| 
. 
4 


212 


The Pathology of the Dental 
Pulp* 


Frank R. Shroff, D.D.S. (N.Z.)+ 


INTRODUCTION. 


The dental pulp is essentially a loose fibrous 
connective tissue and one would therefore 
expect that its reactions to external environ- 
mental changes would be much the same as in 
other such tissues. That these are not so is 
common knowledge, and the essential reason 
for this difference is the unusual nature of the 
anatomical environment of the pulp. 

It is the purpose of this paper to discuss the 
manner in which this environment affects the 
responses of the pulp to common injuries or 
stimuli and also the treatment of a pathologi- 
cal condition of that tissue. 

The tissue of the dental pulp is unique in 
the animal body in that it is enclosed within 
a narrow unyielding chamber whose only com- 
munication with the rest of the body is 
through the minute apical foramina, which 
transmit its blood, lymph and nerve supplies. 

The position is analagous to that of a 
narrow-mouthed bottle fuli of water and con- 
taining a large number of small fish. It is 
at once obvious that there will be a very 
definite limit to the number of fish which can 
live comfortably in such a fixed quantity of 
water. Of equal importance in maintaining 
their healthy life will be the quality of this 
water. This will depend on the entry and 
exit of nutrient and waste materials through 
the narrow mouth and the maintenance of 
correct pressures within the fluid. In other 
words the chemical and physical state of this 
fluid must vary within only narrow limits and 
the greater the population the narrower these 
limits. In such a confined space, if either of 
these should vary beyond such limits, even for 
a short period, one or more of the contained 
animals will suffer in health or die. 

If we substitute tissue fluid for water, cells 
for fish and the walls of the pulp cavity for 
the bottle, we have a very similar state in 
the human dental pulp. 

In common with other tissues the dental 
pulp responds both passively and actively to 
external environmental influences and it is 
convenient to discuss these separately. I intend 
to devote considerable attention to the more 
passive degenerative and atrophic changes 
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because, although often devoid of noticeable 
clinical manifestations and spectacular 
than the active inflammatory changes, they 
can be equally lethal to the life of this tissue. 
Moreover, there are many aspects of such 
changes which offer opportunities for further 
study. 
PASSIVE CHANGES. 
(a) Degeneration. 


Nature has endeavoured ,to minimise the 
difficulties occasioned by the anatomical en- 
vironment by providing » much larger propor- 
tion of tissue fluid to ceils than is found in 
other fibrous connective tissues. Nevertheless, 
the physical and chemical states of this fluid 
must be maintained within narrow limits of 
constancy if all the resident and visiting cells 
are to live and carry out their respective 
functions properly. 

This maintenance entails a very critical 
balance between entry and exit of fluids and 
also between intercellular and intravascular 
pressures. The uses to which teeth are put 
are such as to favour interruptions to the 
pulpal blood supply. This is particularly so if 
a traumatic occlusion exists, during orthodon- 
tic treatments and aecompanying minor 
injuries. 

Continuous partial or repeated minor in- 
terruptions of this vascular supply are fol- 
lowed rapidly by alteration in cellular 
metabolism and degenerative changes. Dys- 
trophic calcification of the pulp, commonly 
called pulp stones and erroneously calcific 
degeneration, is frequently found in people 
undergoing orthodontic treatment or suffering 
from traumatic occlusion in varying degree. 

Mechanical interruptions of blood supply of 
this nature are accompanied also by inter- 
ference with lymphatic drainage so that, in 
addition to inadequate nutrient supply, there 
is also obstruction to the elimination of waste 
products which consequently increases the 
chances of degenerative changes occurring. 

The site of degenerative changes in the pulp 
and their sequelae, dystrophic calcification, is 
significant. They occur with greater frequency 
and in most widespread fashion in the root 
canals where the volume of tissue fluid is least 
and its balance consequently more readily 
disturbed. 

In the coronal pulp chamber these changes 
usually occur in isolated regions, their dis- 
tribution being governed by the state of cellu- 
lar activity obtaining in these areas at the 
time the disturbance occurred. It is charac- 
teristic of every organ that all cells are not 
actively functioning at the same time and 
those whose metabolism is disturbed while in 
maximum activity are more prone to degenera- 
tion than those disturbed while in the resting 
state. 


a 
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(b) Atrophy. 


The causes of atrophy in general are two: 
hormonal influences and continued lack of 
adequate nutrition. The atrophy of the pulp 
which occurs with age is probably associated, 
at least in part, with the hormonal changes 
which occur at the time of the “adrenopause” 
(Albright), though the role of hormones in 
this regard has never received the attention 
it deserves. 

This senile atrophy of the pulp has been 
explained by the gradual restriction of blood 
supply which results from the progressive 
narrowing of the apical foramina by cemen- 
tum deposition. To the author this explanation 
appears inadequate. 

With advancing age the volume of the pulp 
cavity becomes progressively smaller due to 
the continued deposition of dentine on its 
walls. This decreased volume must result in 
two things: firstly a decrease in the demand 
for blood and secondly a decrease in the num- 
ber of cells which the lessened volume of 
tissue fluid is able to maintain. Such an 
atrophic pulp is generally described as mani- 
festing an increase in fibres and a decrease 
in the number of cells. What really happens 
is a decrease in cells only, the fibres remain- 
ing. The apparent increase in fibres is more 
relative than absolute. 

Other factors than age also bring about 
decreased nutrition and consequent atrophy 
and one of the chief of these is disturbance 
of normal interstitial pressures. The inter- 
change of nutrient and energy producing 
materials between cells and tissue fluid is 
dependent on the operation of osmotic forces 
across plasma membranes. If these should be 
disturbed unduly the result will be either 
cellular inanition or intoxication with conse- 
quent atrophy, degeneration or both. 

In most connective tissues variations in 
osmotic and hydrostatic pressures of tissue 
fluid are distributed over wide areas unless 
extreme as in inflammation. In the dental 
pulp, however, confined within unyielding 
walls, minor changes of this nature are felt 
much more readily by its cells. 

Increase in volume of tissue fluid is normally 
part of the inflammatory reaction but there 
are probably many occasions upon which the 
factors producing this increase are induced by 
comparatively mild stimuli and do not progress 
to fully fledged inflammation. 

In most tissues such effects would be 
transient and pass unnoticed; in the rigidly 
confined pulp, however, they are felt very 
soon. The exact nature of the stimuli which 
produce such changes in the dental pulp is a 
matter of conjecture. It is, however, a frequent 
observation that an increase in tissue fluid 
volume occurs fairly frequently in response to 
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certain filling and lining materials and follow- 
ing certain pulp capping procedures. Only 
when the increase is extreme does it manifest 
itself clinically as pain. 

Such things as lack of calcium, increased 
H-ion concentration, lack of oxygen and 
presence of metabolites such as lactic acid are 
known to bring about increased capillary per- 
meability and consequently an increase in the 
quantity and alteration in the quality of tissue 
fluid. Whether one or more of these factors 
operate in the present instances or whether 
the effect is one of some drug or irritant 
directly on the capillary endothelium we do not 
yet know. Certainly there is no reason to 
regard as of no significance the appearance 
of vacuoles of fluid in pulps under various 
lining and filling materials. 

From this brief discussion it can be seen 
that the determination of that fraction of the 
volume of pulp tissue which is occupied by 
tissue fluid is of great practical importance 
in the study of the transport of materials 
from blood to tissue cells. It is apparent also 
that, since this fluid is derived from blood 
plasma, in such a confined tissue its volume 
must exert a dominant influence on the volume 
of blood available for circulation through the 
pulpal vascular tree at any given moment. 

It is apparent that the relationship between 
volume of circulating pulpal blood and pulpal 
tissue fluid must be a reciprocal one main- 
tained within close limits in a confined tissue. 
An increase in volume of blood must be coun- 
tered by decrease in tissue fluid and vice versa. 
This relationship must be of great physiologi- 
cal importance to pulp tissue. It must vary 
considerably during normal function and even 
more so during abnormal stress. The extent 
and effects of these variations are fertile 
grounds for study. 


ACTIVE CHANGES — INFLAMMATION. 


Apart from these more passive changes the 
pulp does respond to some stimuli in an active 
manner by inflammation which may be either 
acute or chronic depending upon a variety of 
circumstances. In both acute and chronic in- 
flammation there is an increase in local cell 
population; in acute inflammation increase 
in volume of extravascular fluid is considerable 
while in the chronic form it is slight. These 
facts are of great importance in the sympto- 
matology and treatment of pulp inflammations. 


(a) Acute inflammation. 

Acute inflammation in other tissues is fol- 
lowed by repair and resoiution if the irritant is 
removed; in the dental pulp, however, necrosis 
rapidly occurs and the reason for this is almost 
entirely the confined nature of that tissue. 

The fixed volume of the pulp cavity cannot 
support the great increase in the visiting cell 
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population which accompanies such an inflam- 
matory condition. This, however, is partly 
offset by local death of pulp cells and if this 
were the only factor involved the pulp would 
be able to recover. 

The ability of a pulp to survive an inflam- 
matory reaction of this nature is almost en- 
tirely dependent on its capacity to deal with 
the great increase in its fluid content. This 
capacity is in turn dependent on the nature 
of the blood supply and lymphatic drainage, 
the physical nature of the periapical tissues, 
the size and number of the apical foramina 
and the presence or absence of an opening 
into the oral cavity. 

Until 1938 it was believed that necrosis fol- 
lowing pulp inflammation was due to increased 
arterial pressures occluding the veins at the 
narrow apical foramina. Boling and Robinson! 
showed this assumption to be false and con- 
cluded from their in vitro experiments that 
such necrosis resulted from increased pres- 
sures of inflammatory exudate obstructing 
blood flow. 

Boling and Robinson concluded that pulpal 
blood flows through a closed hydrostatic sys- 
tem in which arterial equals venous pressure. 
These conclusions have, so far, been generally 
accepted but they cannot be entirely correct 
for a decreasing pressure gradient*must exist 
for the formation and maintenance of the 


pulpal tissue fluid. The difference between 
arteriolar and venular pressures is only slight, 


however, and their conclusion that apical 
venous obstruction does not occur as a result 
of increased arterial pressure seems justifiable. 

These workers did, however, ignore the 
major effect which increased tissue fluid 
volume and increased protein content of that 
fluid must have directly upon the cells of the 
confined pulp. 

In the author’s opinion inflammatory pulp 
death is due to a combination of both the 
increased hydrostatic and osmotic pressures 
of the fluid content of the pulp which occurs 
during inflammation and the effect of these 
not only on the circulation of pulpal blood 
but also directly on the metabolism of the 
pulp cells. 

There is also a strong possibility that these 
pressures in this tissue result in obstruction 
to lymphatic flow with consequent accumula- 
tion of metabolites, increase in H-ion concen- 
tration and partial anoxia. The effects of these 
on cell metabolism are at least of equal impor- 
tance in causing pulp death as the possible 
circulatory stasis. 


(b) 

In addition to a more moderate and less 
acute increase in cell population chronic in- 
flammation is accompanied by a minimal 
amount of fluid exudation which takes place 


Chronic inflammation. 
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slowly over a considerable period of time. 
Pressure changes are therefore slight and 
intermittent. 

These changes are not sufficient to cause 
widespread death of all cells but they are 
sufficient to interfere with the more compli- 
cated enzyme systems of specialised cells. In 
most tissues, therefore, chronic inflammation 
is typically characterised by degeneration of 
specialised cells and proliferation of more 
humble fibroblasts. 

In the closed dental pulp proliferation of 
any extent is rendered impossible by the limits 
imposed on cell population by the available 
space and amount of tissue fluid. Degeneration 
of specialised cells, such as odontoblasts, pro- 
ceeds but instead of proliferation of fibroblasts 
these gradually atrophy over a long period of 
time. In multirooted teeth particularly, this 
atrophic process may be extremely slow and 
one canal may become completely atrophic 
while others still maintain life. 

Occasionally hyperplasia does develop in a 
closed pulp. When this occurs, however, the 
proliferative process is accompanied by enlarge- 
ment of the pulp cavity through the activity 
of osteoclasts which resorb the hard dentine 
walls. 

The process is ajso accompanied frequently 
by metaplasia and formation of bone-like 
material. This condition is known as “Pink 
Spot” or more correctly “Chronic Perforating 
Hyperplasia.” 

Many of these cases can be traced to an 
inflammatory origin but in many respects the 
condition has characteristics of a neoplasm. 
Once it has started it continues to progress 
even after removal of possible irritants and 
in some cases no inflammatory origin or irri- 
tating mechanism can be found. 

It would appear that, under the influence 
of some environmental change of the nature 
of which we are in ignorance, there is a gene 
mutation induced in the pulp cells. This 
change in genetic structure causes the pulpal 
mesenchyme to take on some of the attributes 
of bone-forming mesenchyme. 

There is formation of vascular granulation 
tissue with the presence of both osteoclasts 
and bone-forming cells. There is also a possi- 
bility that hormonal influences may play a 
part in the process and it would be of interest 
to know the effects of steroids on inflammatory 
pulp conditions. 

Inflammatory reactions in a closed pulp are 
necessarily very different from those which 
follow after caries has made an opening to 
the oral cavity. Pulpitis, whether acute or 
chronic, in a closed pulp is sooner or later a 
threat to the life of that tissue. If an opening 
exists early in the process the pulp may sur- 
vive a considerable degree of iniury, manifest 
less pain on account of the absence of pressure 
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and the inflammation may then have some of 
the beneficial effects it has on other injured 
tissues. 

It is fortunate that, owing to the nature 
of the common causative irritants, most in- 
flammations of the pulp commence as chronic 
ones. If an opening is established before the 
tissue has sustained a great deal of damage 
there is release of pressure, subsidence of any 
pain, drainage of metabolites and autolytic 
products and the tissue may enter a reparative 
phase. 

Such an open pulpitis may take either of 
two forms: chronic ulcerative or chronic 
hyperplastic. In the former destructive in- 
fluences predominate while in the latter pro- 
liferative phenomena dominate the picture. In 
both cases the pulp remains vital though the 
prognosis of the ulcerative type is less 
favourable. 

The factors which determine which of these 
two types of open pulpitis will occur are, in 
the main, two: (1) the nature and intensity 
of the irritant; (2) the capacity of the pulp 
cells for proliferation. 

If the irritant is intense, destruction will 
predominate and _ ulcerative pulpitis will 
develop. In such cases the maintenance of the 
chronic state is also dependent upon the ability 
of the defence mechanism to deal with the 
continued irritation and maintain a satisfac- 
tory balance between attack and defence. 
Such a balance is influenced very considerably 
by the continued patency or otherwise of the 
opening. If this should become closed while 
the irritant persists an acute condition may 
rapidly follow. 

The capacity of cells for proliferation and 
repair is of paramount importance in all mat- 
ters pertaining to conservative pulp treat- 
ments. This capacity is dependent upon a 
variety of factors which, for brevity, we may 
call “the nature of the internal environment 
of the pulp” either at the time the opening 
occurred or when treatment commenced. As 
will be mentioned later, it is our present 
inability to assess accurately, by any known 
diagnostic methods, the nature of this state 
which makes conservative pulp therapy so 

unpredictable in its results. 

The factors which determine the nature of 
the internal environment and thus the capacity 
of cells to proliferate, repair or to respond to 
treatment are many: 

(1) The nutritional state of the cells. 

(2) The degree of degeneration or damage 

which has occurred already. 

(3) The nature of the blood supply and its 
ability to maintain the _ increased 
activity. 

(4) The ability of defence mechanisms to 
deal with irritants present. 
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(5) The effects of age which are also 
related to hormonal influences, blood 
supply and size of apical foramina. 


(6) Possible genetic influences. 


With ulcerative pulpitis the picture is very 
similar to a chronic ulcer in other tissues. 
Hyperplastic pulpitis commences as the ulcera- 
tive type but owing to the mild nature of 
the irritant and the better internal state of 
the pulp there is proliferation of granulation 
tissue through the opening. This may or may 
not become epithelialised but if this does 
occur a partial healing of the pulp wound has 
taken place and the granulation tissue is re- 
placed by a firm fibrous tissue through which 
are distributed areas of calcification. 

The origin of such an epithelial covering is 
still debated. It is generally believed to 
develop from minute cell grafts of de- 
squamated oral mucosa. Squamous epithelium 
has occasionally been demonstrated in normal 
pulp tissue but is uncommon. 

It is interesting to note that recent investi- 
gations suggest a possibility of odontoblasts 
being of ectodermal origin arising from the 
neural crest. This has been proved to occur in 
certain amphibia; it has yet to be demon- 
strated in mammalia. If such proof does 
eventuate then this epithelial covering may be 
a form of metaplasia of these cells in response 
to the change in environment. 


DIAGNOSIS AND TREATMENT. 


The author’s discussion of the diagnostic 
aspect is unfortunately not constructive but 
is offered in the hope that it will act as a 
stimulus to improve existing methods which 
he feels are almost if not entirely unsatisfac- 
tory. 

It is my belief that symptoms of pain in 
the type of pulp conditions which have been 
discussed here are the expression of the pres- 
sure phenomena which exist within the dis- 
eased pulp. If this is so then neither the com- 
mon thermal nor electrical methods of pulp 
testing give any more reliable indication of 
the nature of a pulpal pathological state than 
the ability of the nerves to conduct impulses. 

Acute pulpitis needs no diagnostic aid; it is, 
however, not possible to hazard anything more 
than a good guess at the full nature and 
extent of a chronic pulp inflammation or an 
early degenerative lesion from symptoms of 
pain alone. The commonly used electrical pulp 
testers convey very little more of any real 
value. The passage of electrical stimuli bears 
little relation to the microscopic pictures of 
such pulps. 

It is obviously of paramount importance to 
know the state of the tissue we are attempting 
to treat — what we have called “the internal 
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environmental state of the pulp” at the time 
treatment is commenced. It is our inability to 
determine the nature of this state by any 
accurate diagnostic measures, other than long 
clinical experience, that makes the success or 
failure of conservative pulp therapy such an 
unpredictable event. Such therapy must 
remain a “hit and miss” procedure until more 
accurate and scientific methods of pulp diag- 
nosis are found. 

In spite of our obvious diagnostic short- 
comings it is apparent from the above dis- 
cussion that treatment designed to restore a 
pulp to health will generally follow through 
certain well defined steps: 


(1) Removal of the irritant factors. 
(2) In closed pulps, release of pressure. 


In some cases this may be achieved simply 
by withdrawal of the irritant; in others, 
mechanical opening may be required. 


(3) Sealing of the wound with a bland non- 
irritating material, preferably with some 
therapeutic effect. Calcium hydroxide appears 
to have some such properties but its exact 
mode of action is unkown and its use therefore 
entirely empirical. 


Several possibilities suggest themselves: 

It may be that the material is simply bland 
and non-irritating in which case it is Nature 
alone that heals. It may be that its alkalinity 
is its chief virtue whereby it may precipitate 
protein and cause deposition of calcium or it 
may lower the H-ion concentration and thus 
decrease capillary permeability and reduce 
interstitial pressures. It may provide readily 
available calcium for initial repair or it may 
absorb water and thus reduce pressure. 


Whatever its mode of action it should be 
known to us if we are to avoid more 
empiricism in this branch of dentistry and 
place it on a sound and scientific basis. 


Only by improvement in diagnostic methods 
and good scientific investigation can we 
achieve real knowledge and success in this 
branch of healing. As long as empiricism 
remains predominant Dentistry will remain an 
art and not a science. The pathologists are 
doing their best; there is still a great need 
for good clinical research into problems such 
as these. 


SUMMARY. 


1. Problems of the more common types of 
pulp pathology are discussed. 


2 Some fallacies in presently accepted 
opinions are pointed out and fresh 
opinions offered. 

3. The inefficacy of present diagnostic 


measures and empiricism in treatment is 
stressed. 
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4. A plea is made for more research into 
clinical problems of diagnosis and treat- 
ment. 
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The Buffer Systems in Human 
Saliva 


B. Lilienthal, B.D.S., B.Sc. (Syd.), 
D.Phil. (Oxon.)* 


In view of the considerable evidence sup- 
porting Miller’s chemico-parasitic theory of 
the aetiology of dental caries a few investiga- 
tors have studied the buffer capacity of saliva 
to determine any differences in the acid- 
neutralising power of saliva from caries-free 
and caries-susceptible individuals. Only a few 
attempts have been made to analyse the buffer 
mechanisms in saliva and to determine the 
relative importance of each system. Wah 
Leung! showed that bicarbonate is the most 
important buffer substance between pH 6.8 
and 7.2. His report was based on a study of 
the CO,-combining capacity of the saliva 
from 11 subjects. 

In a more extensive study of 61 subjects 
carried out in this Institute the relationship 
of bicarbonate to the buffer capacity was in- 
vestigated for the pH range 7.0-5.0. This was 
done by comparing titration curves of saliva 
before and after removal of the bicarbonate- 
carbonate system by means of CO,-free air 
at a pH value below 5.0. Bicarbonate was 
found to account for 50-80 per cent. of the 
buffer capacity of paraffin-activated saliva. 

The remainder of the buffer capacity appears 
to be due to phosphate, because after dialysis 
of saliva no buffering was observed: dialysis 
at 4°C for 4 hr. against distilled water 
removed all the inorganic phosphate and 90 
per cent. of the bicarbonate. Titration of the 
residual fluid, which contained the proteins 
and mucoid, showed that these substances do 
not possess any significant buffering proper- 
ties. 

A further study was made of the possible 
buffering action of salivary mucoid. Prepara- 
tions of mucoid were made by the method 
described by Knox and Still? and potentio- 
metric titration showed that'such preparations 
exert no buffering action. The previous 
observation? of buffering action of mucoid was 
due probably to the sodium carbonate in which 
the mucoid was redissolved after precipitation 
and washing, because my study shows that 
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when this carbonate was removed (as des- 
cribed above) titration of the mucoid solution, 
after readjustment of pH with barium hy- 
droxide, gave similar results to those obtained 
with water. The lack of buffering power was 
also shown by the fact that the addition of 
precipitated mucoid to solutions of HCl failed 
to change the pH over a period of several 
days. 

Stralfors*® indicated that “mucinous plaques” 
have a greater buffer capacity than saliva on 
a weight basis and showed a similarity, both 
qualitatively and quantitatively, between the 
buffer curves for “plaque” and for salivary 
sediment. This sediment consists mainly of 
bacteria. It is obtained from saliva by cen- 
trifugation and, when washed and resuspended 
in water, the buffering curve obtained with 
HCl was found to be due to bacteria and 
adsorbed bicarbonate but not to adsorbed 


phosphate. Plaque material gives a titration 
curve none of which is due to adsorbed 
bicarbonate. 


These and other studies on the buffer sys- 
tems present in saliva and their importance 
in the buffering action of the _ so-called 
“mucinous plaque” will be reported fully 
elsewhere. 
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Dental Materials 
Current Notes No. (23)* 


WIDENING INTEREST IN DENTAL STANDARDS. 


Not only has there been increasing activity 
in various countries toward the establishment 
of standards for dental materials and equip- 
ment, but interest has been stimulated on an 
international plane as well. This resolution 
from the Dental Materials Section of the 
International Dental Congress held in London 
last year was approved by Congress: 


That this Section on Dental Materials of the XIth 
International Dental Congress, having regard to the 
increasing need for basic research in the science 
of dental materials and their standardisation, are in 
favour of a much wider degree of international ex- 
change and co-operation in these subjects and recom- 
mend that steps be taken to explore the possibility 
of establishing an international bureau these 
subjects. 

The resolution has been’ implemented 


through the Research Commission of the 
*Contribution from the Commonwealth Bureau of 
Dental Standards. 
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Federation Dentaire Internationale and a Sub- 
Committee on Standardisation of Dental 
materials has been organised with representa- 
tives from Australia, Europe and the U.S.A. 


In Great Britain over the past two years 
committees have been at work on _ several 
standards for dental goods. The British Stan- 
dards Institution is co-ordinating this work 
through its Dental Industry Standards Com- 
mittee which has appointed three technical 
committees to deal respectively with acrylic 
resins, dental tools and laboratory equipment, 
and conservation materials. Satisfactory 
progress is being made in all these fields and 
it is anticipated that draft standards for some 
materials will be issued for public critical 
review in the near future. There are, of 
course, other B.S.I. committees which prepare 
specifications of direct or indirect interest to 
dentists. A recent example of this is the draft 
British Standard for the dimensions of dental 
and occlusal x-ray films, arising from the 
work of a committee chiefly concerned with 
other aspects of the photographic industry. 

The South African Bureau of Standards 
has also undertaken the standardisation of 
dental products; they are particularly in- 
terested in sythetic resin teeth at the moment. 

The pioneering work in the U.S.A. is being 
maintained. The most recent development 
published in a revision of the American Dental 
Association Specification No. 12 for Denture 
Base Resin which now indicates the self- 
curing type of resin. Improvements have been 
made in several sections of the specification 
as a result of experience gained over the 
twelve years the previous revision had been 
in effect. 

In our own country the Standards Associa- 
tion of Australia has issued eight dental stan- 
dards, the most recent being for artificial stone 
and silicate cement. Those materials for which 
standards are approaching the final stages of 
preparation include inlay and denture casting 
golds and inlay wax. Wrought golds, denture 
base resin, sticky wax and hydrocolloidal im- 
pression materials, both agar and alginate 
types, are materials for which draft standards 
are almost ready for public critical review. 

As explained in Current Notes No. 20, the 
Standards Association has ventured into the 
field of biological products. Local anaesthetic 
solutions are of immediate concern and a Sub- . 
Committee has been appointed to consider 
these. Instruments, burs, x-ray films and 
other dental products not usually classed as 
“materials” will no doubt be considered later 
and if any dentist cares to suggest to the 
Dental Association Standards Committee a 
class of instrument or other dental accessory 
that he considers is in urgent need of stan- 
dardisation, his comments would be appre- 
ciated as a guide to further action. 
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Editorial 


A.D.A. Sponsors Visit by 
Professor Basil Bibby 


The visit of Dr. Basil Bibby to this country 
is a significant indication of the realisation of 
the basic scientific and biological approach 
to the practice of dentistry. 

The dawning of the era of oral medicine, 
its appearance in Australia not without many 
difficulties as the profession well knows, will 
encompass and overshadow the mechanical 
approach to the establishment and the main- 
tenance of oral health which has so predomi- 
nantly influenced dentistry all over the 
world. 


Professor Basil Bibby. 


The application of the techniques of modern 
science to the fundamental problems of dental 
caries, periodontal disease, and developmental 
abnormalities—investigations with a biological 
basis—have shown that if treatment and pre- 
vention are to be rational and successful, this 
knowledge is essential. 


Dr. Bibby has come by A.D.A. invitation 
from New Zealand, where he is spending six 
months under the auspices of the Fulbright 
Scheme. As Professor of Dentistry at 
Rochester University and as Director of the 
Eastman Clinic, he is as it were, representa- 
tive of this changing approach, this new con- 
cept, the antithesis of the mechanical outlook 
of a primitive dentistry. He is well and 
widely known as a scholar, a research worker 
and administrator of the highest standing. 


This is the first occasion that the Fulbright 
scheme has brought to Australia a leader in 
dental thought from the United States, and 
it is to be hoped that this is the first of many. 
The value of this visit, brief as it must be, 
affords the opportunity for discussion of 
common problems—the solutions of scme are 
even now awaited in this country—and pro- 
vides a stimulus four the profession, the 
Faculty and those occupied in dental research. 


Furthemore, the profession benefits in- 
directly by a favourable public reaction to the 
visit of such an authority as Professor Basil 
Bibby. 


A further indication of progress which can 
be expected is given in the remarks of 
Professor A. J. Arnott, Dean of the Dental 
Faculty, when he outlined his future pro- 
gramme of building a Dental Clinic devoted 
to clinical research in the prevention of dental 
disease. 


These trends in dentistry are the answer 
to the promotion and maintenance of the 
public dental health. As has been pointed out 
previously and even more appropriately at 
this time, research, education and prevention 
are the solution to the dental problems of the 
community, not the provision of partly trained 
ancillary personnel as some would have us 
believe. 


B.M.A. HOUSE, 
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News and Notes 


Australian Dental Association Standards Committee 
LIST OF CERTIFIED DENTAL MATERIALS 
12th October, 1953 


examine all potential applications for accredi- 


The products listed below are certified by 
their manufacturers to comply with the re- 
quirements of the respective Australian Stan- 
dards. Before including a product in the list 
the Standards Committee of the Association 
must be satisfied that it does in fact meet 
the requirements and that there is sufficient 
control in its production to ensure that the 
quality is maintained. Periodical check testing 
on samples obtained on the open market con- 
firms whether this is so. 

It will be appreciated that this accreditation 
programme has been organised in the interests 
of the practitioner and, if he is to give the 
best service to his patient and is to encourage 
the supply of reliable materials, he should 
make sure that the product he chooses is one 
of those listed. He will see from the list that 
he is still offered a wide choice although, in 
fairness to the manufacturers and distributors 
concerned, it should be pointed out that there 
has been insufficient time to receive and 


CERTIFIED MERCURIES (A.D.S. No. T1) :— 
Mercury. 


Ash Chemically Pure Mercury 


Glover & Goode Dental “Mercury 


May & Baker Mercury 

CERTIFIED AMALGAM ALLOys (A.D:S. No. 
Amalgam Alloy. 


G. & G. Quick Setting Alloy (Standardised) 


Six Eighty Dental Alloy 
Solila Alloy Standard Formula ... 


CERTIFIED ZINC PHOSPHATE CEMENTS (A.D. 


Cement. 


De Trey’s Cement Improved 
S.S.W. Zine Cement Improved 


CERTIFIED SILICATE CEMENTS (A.D.S. No. T8) :— 


Cement. 


. T2):— 


S. S. White Filling Porcelain Improved ...... _.... 


tation of products of the more recent Stan- 
dards — No. T8 for Silicate Cement, for 
example. 

Applications are also pending for the inter- 
mediate Standards T4 to T7 and, if accepted, 
will be included in subsequent lists which are 
to be published twice a year in future. If 
there is any doubt about a particular product 
members of the profession may obtain infor- 
mation from the A.D.A. Standards Committee 
or direct from the Commonwealth Bureau of 
Dental Standards. 

When a manufacturer or distributor con- 
scientiously supplies a product to a standard 
recognised as the hall-mark of good quality 
it is only fair that the dentist should give 
preference to such a product when ordering, 
for in so doing he will stimulate further im- 
provements in quality and reliability, not only 
of the materials listed, but of those for which 
standards are in preparation. 


Manufacturer or Distributor. 


The Amalgamated Dental (Aust.) Pty. Ltd. 
Bosch Naylor Pty. Ltd. 

Glover & Goode Pty. Ltd. 

May & Baker (Aust.) Pty. Ltd. 


Manufacturer or Distributor. 


Glover & Goode Pty. Ltd. 

Bosch Naylor Pty. Ltd. 

Bosch Naylor Pty. Ltd. 

Crompton Dental Products. 

Crompton Dental Products. 

Felton Grimwade Dental Co. Pty. Ltd. 
Glover & Goode Pty. Ltd. 

Glover & Goode Pty. Ltd. 

John T. Jennings Pty. Ltd. 

Kemp & Liddell Pty. Ltd. 

Milne Brown & Co. Ltd. 

Garrett, Davidson & Matthey Pty. Ltd. 

The Amalgamated Dental (Aust.) Pty. Ltd. 
The Amalgamated Dental (Aust.) Pty. Ltd. 
The S. S. White Co. of Australia Pty. Ltd. 


S. No. T3) 
Manufacturer or Distributor. 
The Dalton Chemical Co. 
The Amalgamated Dental (Aust.) Pty. Ltd. 
The S. S. White Co. of Australia Pty. Ltd. 


Manufacturer or Distributor. 
The S. S. White Co. of Australia Pty. 


| 
== 
Ltd. 


University of Sydney, 
Post-Graduate Committee in 
Dental Science 


Members of the profession are notified that 
the following courses of instruction will be 
held during 1954. 

As the number of members of each post- 
graduate class is limited, with the exception 
of the course in Public Health Dentistry, early 
application is essential. 

Any dentist desirous of attending a course 
or courses is requested to contact the Secre- 
tary, Post-Graduate Committee in Dental 
Science, Dental Hospital of Sydney, Chalmers 
Street, Sydney. 

A. J. ARNOTT, 
Chairman. 
Course No. 36: Periodontia. 
1st March, 1954, to 5th March, 1954. 
Enrolment limit—10. 
Clinicians: Dr. D. J. Martin and Mr. 
G. T. Hutchinson, B.D.S., F.D.S.R.C.S. 


A complete course in Periodontia giving the 
etiology, diagnosis and treatment. The course will 
largely consist of practical work. 

Course No. 37: General Anaesthesia with 
Special Reference to Treatments in_ the 


Practice of Pedodontia. 


8th March, 1954, to 12th March, 1954. 
Enrolment limit—15. 

Clinicians: Dr. A. P. Balthasar and Mr. 
R. Harris, M.D.S. 


The most recent advances in anaesthetic agents and 
techniques will be demonstrated, with special reference 
to their dental application. The use of relaxants in 
conjunction with intravenous pentothal will in- 
cluded. Premedication analgesic agents, and the most 
satisfactory methods of using general anaesthesia in 
the treatment of children will be dealt with from the 


viewpoint of the general practitioner. A feature of 
the course will be the opportunity for members to 


obtain practical instruction. 
Course No. 38: Crown and Bridge Work. 


24th May, 1954, to 28th May, 1954. 
Enrolment limit—10. 

Clinicians: Mr. N. W. Kestel, M.D.S. and 
Mr. K. H. Caisley, B.D.S. 


The course will cover both the theoretical and 
practical aspects of the restoration by fixed bridge- 
work of short-span edentulous spaces and the restora- 
tion of the various conditions of fractured anterior 
teeth. 


Course No. 39: Partial Denture Construction. 


31st May, 1954, to 4th June, 1954. 
Enrolment limit—12. 

Clinicians: Dr. J. H. Wilson and Mr. 
K. P. Mackinnon, M.D.S. 


The course will consist of illustrated 
clinical methods and _ technological demonstrations, 
upon the following aspects of the subject: partial 
denture prosthesis as a preventive health service, the 
biological, physiological and _ pathological factors 
involved, diagnosis, and prognosis for partial dentures, 
impressions, occlusion, retention, design of plastic and 
metal dentures in relation to periodontal tissue, tech- 
nology and the scientific use of various materials used 
in partial denture construction. 


lectures, 


The Dental Journal of Australia 


Course No. 40: Short Course in Orthodontics. 


9th August, 1954, to 13th August, 1954. 
Enrolment limit—15. 
Clinicians: Dr. W. N. Benson and Mr. 
R. Y. Norton, M.D.S. 


Lectures and films dealing with the following sub- 
jects will be given: (i)* normal occlusion, (ii) mal- 
occlusion, (iii) methods of case analysis and diagnosis, 
(iv) aetiology of malocclusion, (v) prevention of 
malocclusion, (vi) brief review of modern methods of 
treatment and discussion of problems to meet the 
increasing demand for orthodontic treatment. Demon- 
strations and table clinics covering the following sub- 
jects will also be given: (i) record taking for case 
analysis including cephalometric radiograph, (ii) 
observation of patients for case analysis, (iii) con- 
struction of simple space retainers, bite planes, plates 
for simple movements, etc. The object of the course 
is to assist the general practitioner to understand the 
problem of malocclusion in order to render treatment 
in selected cases. 


Course No. 41: Preventive Dentistry. 


16th August, 1954, to 20th August, 1954. 
Enrolment limit—12. 

Clinicians: Mr. N. D. Martin, M.D.S. and 
Dr. H. R. Sullivan. 


All modern caries control techniques will be des- 
cribed and evaluated. Where necessary these tech- 
niques will be demonstrated. These will include: (i) 
Topical application of fluorides, (ii) topical application 
with reference to impregnation techniques of zine 
ferrocyanide and silver nitrate, (iii) dentifrices and 
mouthwashes: ammonium, penicillin, urea and fluoride 
and chlorophyll, (iv) use of low carbohydrate diets 
with actual diet plans for the treatment of rampant 
caries in patients of all ages, (v) refined and natural 


sugars and their effects on caries susceptibility, (vi) 
tests for caries susceptibility including lactobacillus 
estimations in saliva for use with low carbohydrate 


dietary control. Chemical susceptibility tests will also 
be demonstrated, (vii) the use of water fluoridation 
for partial control of caries will be studied as a public 
health measure. Fluorides as dietary supplements will 
also be discussed. 

Here is an essentially practical application of all 
the findings of modern dental research and dealing 
specially with caries control measures which may be 
utilized in dental practice. 


Course No. 42: Full Denture Construction. 


23rd August, 1954, to 27th August, 1954. 
Enrolment limit—10. 


Clinicians: Dr. C. H. Graham and Dr. 
A. G. Rowell. 


This course will cover the clinical and laboratory 
procedures associated with recent advances in full 
denture construction. Lectures and clinical demon- 
strations will provide instruction on dental materials, 
impression techniques, methods of recording jaw 
relationships, arrangements of artificial teeth with 
emphasis on aesthetics and phonetics, prosthetic 
malocclusion and edentulous anomalies with their 
appropriate treatment. 


Course No. 43: Oral Surgery. 


30th August, 1954, to 3rd September, 1954. 
Enrolment limit—15. 


Clinicians: Professor A. J. Arnott, Dr. 
H. R. Kemp, Mr. C. H. Ritchie, B.D.S. 
and Miss N. F. Cordaiy, B.D.S. 


The course will include a review of the fundamentals 
of surgery together with diagnosis and _ treatment 
planning clinics. Instruction will be given’ in 
regional anaesthesia and the surgical treatment of 
conditions which confront the general practitioner. 
The feature of the course will be the opportunity for 
members to obtain practical instruction. 
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Course No. 44: Inlays. 


8th November, 1954, to 12th November, 
1954. 
Enrolment limit—i2. 


Clinicians: Mr. W. A. Grainger, M.D.S., 
and Dr. E. H. Bastian. 


The course will comprise instruction on principles 
of inlay cavity preparation, advanced design of 
preparations for special purposes, pinlays, pinledge, 
three-quarter veneers and full cast crowns. Hydro- 
colloid anc other indirect impression techniques, con- 
struction of dies and casts for cases involving multiple 
restorations, vacuum investing and casting techniques 
will be included. Instruction will also be given on 
the handling of waxes, investments and selection of 
gold alloys. 


Course No. 45: Public Health Dentistry. 


8th November, 1954, to 19th November, 
1954. 


Lecturers: Dr. H. G. Lancaster, Dr. F. W. 
Clements, Dr. H. R. Sullivan and Mr. R. 
Harris, M.D.S. 


The course will consist of:— 
(a) Statistics: 


Description of a survey. » 

Description of a population—such as _ height, 
weights, caries incidence, haemogliecbin values, 
tooth measurements, etc. : 

Variability (standard deviation and standard 
error of a mean). 

Tabulation (construction of tables). 

Graphical methods. 

Tests of significance (plus ‘‘t’’ test, ete.). 

Analysis of variance. 

Planning of experiments. 

Punch cards. 

Further statistical techniques: Chi squared and 
correlation. 

Practical tutorials on above subjects. 


(b) Public Health Dentistry: 


Review of existing public health dental 
services. 

Dental programmes designed for specific 
purposes and age groups. 

Evaluation of dental programmes. 

Practical dental surveys. 

Child management and study of a child health 
centre. 

Dental health education projects. 

Problems of pedodontics related to public 
health measures. 


Course No. 46: Orthodontics. 


Twelve months commencing 4th February, 
1955, each Friday morning. 
Enrolment limit—8. 


Clinicians: Dr. W. N. Benson and Mr. 
R. Y. Norton, M.D.S. 


The course will include (i) series of lectures 
covering the field of Orthodontics, (ii) instruction in 
the technique of band formation, and appliance 
design, (iii) practical case analysis and diagnosis, 
(iv) treatment of selected cases of malocclusion, (v) 
observations of cases under treatment or cases of 
special interest that may present. 
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First Meeting of the Organising 
Committee of the XII International 
Odonto-Stomatologic Congress 


The first meeting of the Organising Com- 
mittee of the XII International Odonto- 
Stomatologic Congress was held in Rome on 
March 19th in accordance with the principle 
of’5 yearly meetings laid down in 1900 with 
the foundation of the F.D.I.—it was decided 
at the Committee meeting that the Congress 
would be held in the Italian Capital in 1957. 
(The last took place in London last summer.) 


As far as the fixing of the date is concerned 
the Committee, generally speaking, has 
attempted to coincide this international 
reunion as far as possible with the normal 
holiday period, that is between the end of 
August and the first week of September. 


Prof. Giovanni Corradi has been appointed 
General Secretary of the Congress. 


The following have been asked to be res- 
ponsible for the different Committees set up 
to cover the organisation of the fortnight 
which approximately 5,000 uctive members, 
their relations and exhibitors will be spending 
in Italy. 

Scientific Committee:—Chairman: Prof. De 

Vecchis. Vice Chairman: Prof. Benagiano. 
Financial Committee:—Chairman: Dr. E. 

Ricci. 

Press Propaganda, Publicity and Programmes 

Committee:—Chairman: Dr. N. L. Calarese. 
Clinic Demonstrations Committee :—Chair- 

man: Prof. Marziani. 

Industrial Exhibition and Dental Trade Com- 
mittees:—Chairman: Dr. C. Prandi. 
Social Dentistry Committee:—Chairman: 

Prof. Bergamini. 

Cinema and Television Committee:—Chair- 
man: Dr. A. K. Ovadia. 
Entertainment and Tourist Committee:— 

Chairman: Dr. Carli. 

Printing of Congress Proceedings:—Chair- 
man: Prof. U. Saraval. 


Further, a Wives’ Committee will be set up. 


After the annual administrative meeting of 
the F.D.I. which will take place this year at 
Oslo (26th July-2nd August) the organising 
Committee will commence issuing a 6-monthly 
bulletin in 1954-55, quarterly in 1956, monthly 
in 1957 to keep. 


Official languages of the Congress will be 
English, French, German, Italian, Spanish. 


‘ 
. 
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Indonesian Dental Delegation 
Visits Sydney 


A delegation of Indonesian Dental Officers, 
who recently visited New Zealand to study the 
Dental Health Scheme operating there, were 
taken on an inspection of the Dental School 
by Professor A. J. Arnott when they arrived 
in Sydney. 

The delegation was greatly impressed by 
the organisation of the Dental School and 
facilities for treatment provided by the Dental 
Hospital. 

The members of the delegation were as 
follows: 


Dr. Suria Sumantri, Principal Dental 
Officer, Province of West Java, in charge of 
Dental Health. 

Dr. G. Rizali Noor, Principal Dental Officer, 
Ministry of Health, Division of Dental Health, 
in charge of School Dental Service; also Lec- 
turer in Preventive Dentistry School for Den- 
tal Nurses, and First Secretary, Indonesian 
Dental Association. 

Dr. Tan Hong Biauw, Public Dental Officer, 
Central Hospital, Djakarta, and Deputy Direc- 
tor of School for Dental Nurses. 

Dr. R. Soejono, Principal Dental Officer, 
Province of Mid-Java. 


Tasmanian School Dental Service 
Advises Vacancies in 1954 


The Australian Dental Association has been 
advised by the Director of Public Health, 
Hobart, Tasmania, that there will be a number 
of vacancies in the Tasmanian School Dental 
Service early in 1954. 

It is anticipated that one vacancy will be 
occurring at a Static School Dental Clinic at 
Queenstown and three vacancies in Mobile 
Dental Clinics in various country areas. Com- 
mencing salary at present is approximately 
£1,440, plus a travelling allowance if attached 
to Mobile Clinics. 

Further particulars can be obtained from 
the Australian Dental Association, 135 Mac- 
quarie Street, Sydney, or by letter addressed 
to the Director-General of Medical Services, 
Division of Public Health, Maternal and Child 
Health, Hobart, Tasmania. 


Obituary 


Edmond Charles Gates, 
1874-1953 


Sydney lost one of its pioneer dental 
specialists in the passing on Thursday, 5th 
November, 1953, at Cronulla, of Dr. Edmond 
C. Gates at the age of 79 years. 


The Dental Journal of Australia 


Dr. Gates was born in 1874 at Jindalee, his 
father being on the land in that area. He 
proceeded to Northwestern University, 
Chicago, and graduated there in 1897. Return- 
ing to Australia, Dr. Gates commenced 
general practice at Burwood, then later trans- 
ferred to Culwalla Chambers in Sydney where 
in 1924 he commenced specialist practice in 
Orthodontics. 

Dr. Gates was appointed lecturer in Ortho- 
dontics at Sydney University in 1922, which 
post he held until his retirement in 1943. 
Throughout his long career, Dr. Gates in- 
spired many Sydney graduates to interest 
themselves in Orthodontics and his_ kindly 
encouragement did much to establish the prac- 
tice of Orthodontics in this country. 

Dr. Gates served on many committees and 
societies during his lifetime, being at one time 
President of the Society of Dental Science 
and an early President of the Australian 
Society of Orthodontists. It is fitting that in 
his later years Dr. Gates was elected to 
honorary membership in this Society. 

Dr. Gates is survived by his wife and six 
children. 


A.D.A.-B.M.A. Cricket Shield 


The Annual Doctors vs. Dentists Cricket 
Match for 1954 to be played for the A.D.A.- 
B.M.A. Cricket Shield has been set down for 
the Sydney Cricket Ground No. 1 on Wednes- 
day, 20th January, 1954, at 10.30 a.m. 

This match is always a popular event and 
a large attendance is confidently expected. 

Members of the Association desirous of 
attending luncheon or afternoon tea are 
requested to contact the Secretary of the 
Association, 135 Macquarie Street, Sydney. 


Northern Suburbs Dental Group 


The Annual Sports Day of this Group was 
held at the Killara Golf Club on Thursday, 
17th September, 1953: The results of the 
events were as follows: 

GOLF: 


Founders Cup and President’s Trophy: 
Winner: P. J. Anderson, 2 up. 
Runner-up: L. Noone, square. 
4-Ball Best Ball: 
Winners: P. J. Hooton and A. S. Burgess, 
6 up. 
Runners-up: S. H. Wayland and S. G. Butt, 
6 up. 
1st Nine: 
R. Dennett. 
2nd Nine: 
K. Binns. 
Long Drive: 
A. Kyd. 
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Blue Mountains Division 


The Annual Sports Day of the Blue Moun- 
tains Division of the Australian Dental Asso- 
ciation, New South Wales Branch, was held 
at the Leura Golf Club and the Katoomba 
Bowling Club on Friday, 2nd October, 1953. 
A most enjoyable day was had by all attend- 
ing, although nominations were not quite up 


to expectations. 
The results of the events were as follows: 


GOLF: 
4 Ball v. Par: 
Winners: S. L. Jackson and W. B. Gray, 
4 up. 
Runners-up: L. Keyte and S. H. Wayland. 
E. F. Hewlett and J. Cordaiy. 
Best Scratch Score: 
L. Keyte and S. H. Wayland, 8 down. 
1st Nine: 
R. Watson and R. Dennett, 2 up. 
2nd Nine: 
E. F. Hewlett and J. Cordaiy, 3 up. 
Long Drive: 
W. Hill. 
Putting Competition: 
R. Hatter. 


BOWLS: 
Winners: V. Slocombe, S. Fox, F. Wakely, 
N. Macqueen. 
Runners-up: A. Wells, T. Emanuel, F. 
Thearle, F. Clarke. 


Association Activities 


Australian Dental Association 
(New South Wales Branch) 


GENERAL MEETINGS. 


October General Meeting. 

The October General Meeting of the Asso- 
ciation was the occasion of a further conjoint 
address to members in the form of a sym- 
posium entitled “The Preservation of the Pulp 
Involved Tooth.” 

Dr. A. G. Rowell, in chairing the symposium, 
introduced the subject and Dr. L. E. 
McDermott, Dr. W. D. Suthers and Dr. J. S. 
Hill elaborated on various aspects. 

This form of lecture has proved most 
acceptable to members and resulted in much 
discussion. 


EXECUTIVE REPORT. 


Fact-Finding Committee. 


Since the last issue of The Dental Journal 
of Australia, an indication has been received 
by the Executive that the report of the Chair- 
man of the Fact-Finding Committee has been 
forwarded to the Minister for Health, New 
South Wales, for his consideration. Accord- 
ingly, it would be competent for the Executive 
of the Association to advise members further 
on this matter as soon as possible by circular 
or newsletter. 

The general situation in regard to proposed 
legislative changes is being closely watched 
by the Executive of the Association. 


Industrial Matters. 

It has been noted that the Industrial Com- 
mission, New South Wales, has taken action 
of its own volition, subsequent upon the judg- 
ment of the Commonwealth Arbitration 
Court to discontinue quarterly adjustments to 
wages set out in the various State Awards. 
Consequently, salaries payable under’ the 
various Awards for dental employees remain 
static as from the first complete pay period in 
August, 1953. Any changes will be duly 
notified to members by circular. 

Current legislation before the New South 
Wales Legislative Assembly concerning such 
matters as compulsory membership of unions, 
right of entry, and long service leave is being 
closely watched by the Association. Subse- 
quent to deliberations by the Assembly on 
these matters, the Association will circulate 
members as to the impact of any amendment 
to existing industrial legislation upon dental 
practice. 


Suburban Dental Organisations Liaison 
Committee. 

Subsequent to an expression of approval 
from all suburban dental organisations, the 
Executive of the Association will proceed to 


establish a Suburban Dental Organisations. 


Liaison Committee. It is felt that this will 
enable closer liaison between the Executive of 
the Association and the Suburban Dental 
Groups in the consideration of problems 
affecting the profession and the Association. 


Repatriation Dental Treatment. 


It is noted that long negotiations by the 
Federal Office of the Association with the 
Repatriation Commission have resulted in the 
Commission instituting its Local Repatriation 
Dental Officers’ Scheme. Advertisements call- 
ing for applications for appointment as Local 
Repatriation Dental Officers appeared in the 
Sydney press on Saturday, 17th October, and 
the substance of such advertisements has been 
conveyed to members by Newsletter. 


224 


Additions to the Hardwick Memorial Library. 


The following books have been added to the 
Hardwick Memorial Library: 


Problems in Dental Local Anaesthesia, by 
Dr. Mendel Nevin. 


Report of the United Kingdom Mission con- 
cerning the Fluoridation of Domestic 
Water Supplies in North America as a 
Means of Controlling Dental Caries, 1953. 


Dental Health Education Material. 


Members are advised that further supplies 
have been obtained of various dental health 
education material which was for some short 
period exhausted due to extensive orders. A 
further booklet on Preventive Dentistry and 
the use of x-rays, entitled ““How to Save Your 
Teeth” is now available in quantity free of 
cost. 

Existing orders will be given priority and 
completed as soon as possible. 


Annual Meeting of the Association and 
Election of Executive. 


The attention of members is again drawn 
to the Annual Report and Balance Sheet, in 
which a comprehensive report of the Associa- 
tion’s activities throughout the past year has 
been set out. 

This Annual Report will be before members 
at the Annual General Meeting of the Asso- 
ciation on Tuesday, 24th November, 1953, on 
which date the Executive of the Association 
for the ensuing year will be announced sub- 
sequent to ballot. 


Classified Advertisements 


DENTAL OFFICERS 
DIVISION OF DENTAL SERVICES, DEPARTMENT 
OF PUBLIC HEALTH 


Salary (Male), £1,064 p.a., range £1,359 _ p.a.; 
(Female), £851 p.a., range £1,087 p.a. Commencing 
rate according to qualifications and experience. 


Allowance of £17/10/- per fortnight and rail and 


other travelling expenses paid when employed in 
¢ country districts. Duties consist of work in schools 
and/or State and Mental Hospitals. Applicants must 


be Registered Dentists. 

Apply Public Service Board, 19 O’Connell Street, 
by 4th January, 1954. For information ’phone 
3L 1779. 


CANBERRA COMMUNITY HOSPITAL, 
AUSTRALIAN CAPITAL TERRITORY 


Applications are invited for the position of DENTIST 
in charge of Clinic employing Mechanic and Female 
Assistant. 

Applicants must have University degree and be 
available for duty commencing on 14th January, 1954. 

Salary range £1,412 to £1,502 per annum which 
includes and is subject to cost of living adjustments 
under Commonwealth Determinations. 

Applications stating age, qualifications, 
and enclosing copies of references or 
referees to be forwarded to the 
12th December. 


experience 
names of 
Secretary before 


The Dental Journal of Australia 


MEMBERSHIP. 
New Members. 
Campbell, Alan D., B.D.S., D.D.S.; Daley, 


John Francis, B.D.S.; Graham, Anthony 
Hunter, B.D.S.; Sanders, William Frank, 
B.D.S. 


Resumption of Membership. 
Mr. K. G. Lowry; Mr. A. A. Melocco. 


New Books and Publications 


PHYSIOLOGY FOR DENTAL STUDENTS, by D. J. 
Anderson, London, 1952, Edward Arnold 
& Co. (344 pp., 141 illus.). Price 30s. 
(sterling). Our copy by courtesy of the 
publishers. 


The author of this text is to be congratu- 
lated on the selection of his material and its 
presentation. 

The text is easy to read and the illustrations 
and diagrams are well chosen to assist in the 
task of explanation. 

The author still adheres to the older defini- 
tion of complemental air, whereas American 
text books have drawn local usage over to 
their own way of expression. 

The dental student will find the book of use 
as another presentation of any subject matter 
common to the general course in Physiology I. 

The book is well printed on good paper. 


—W. J. Lawrence. 


HONORARY DENTIST 


Applications are invited for the position of Honorary 
Dentist (female) at the Rachel Forster Hospital for 
Women and Children, Pitt Street, Redfern. Honorarium 
£3/3/- per session, maximum of two (2) sessions per 
week. Applications, together with copies of testimonials, 
to be in the hands of the undersigned not later than 
14th January, 1954. 


(DR.) MARY C. PUCKEY, 


General Superintendent. 


DENTAL SURGEON 


Practitioner in Wellington, New Zealand, requires 
assistant to cope with expanding practice which 
provides scope in every field. Most attractive condi- 
tions with generous remuneration, the terms to be 
mutually agreed upon. Commencing date, January or 
February. Apply urgently giving details of age, 


experience, etc. to— 
‘‘DENTIST,’’ 
c/- CARLTON-CARRUTHERS du CHATEAU 
& KING LTD., 
G.P.0., BOX 669, 
WELLINGTON, 


NEW ZEALAND. 
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SOME OUTSTANDING CHARACTERISTICS OF 


CHLOROMYCETIN 


IT IS ORALLY EFFECTIVE 


“Chloromycetin ’ is supplied in kapseals, to be taken orally. 


IT IS WELL TOLERATED 


Side-reactions such as nausea, headache, skin eruptions and enteritic symp- 
toms rarely follow the use cf clinically-effective doses of ‘ Chloromycetin ’. 


IT IS A CRYSTALLINE SUBSTANCE 


Because the chemical structure of ‘Chloromycetin’ has been determined, 
its purity can be controlled. It is a stable substance, not subject to variation. 


IT IS PRODUCED SYNTHETICALLY 


‘Chloromycetin ’ is the first antibiotic to be produced synthetically on a 
practical basis. 


IT HAS A WIDE THERAPEUTIC RANGE 
It has been reported that antibiotic treatment appears to be effective for 
certain infections of the Oral cavity. ‘Chloromycetin ’ should be tried in 


patients suffering from infections such as Cellulitis, Periostitis, Alveolar 
Abscess and Ostiomyelitis of the Mandible. 


ITS ACTION !S RAPID 


‘Chloromycetin’ is quickly metabolized and its action is therefore rapid. 
Effective blood levels are reached in 30 minutes. 


It is compatible with other antibiotics and with ‘ sulpha ’ drugs. 


CHLOROMYCETIN IS NOW ENTIRELY MADE IN AUSTRALIA 
(Free under the Pharmaceutical Benefits Act.) 


PARKE, DAVIS & COMPANY LIMITED, SYDNEY 


Say you saw it in “The Dental Journal of Australia” 


xvll 


The Dental Journal of Australia 


The pivot on which every tooth service turns is the teeth that 
make fine denture service possible. Because New Hue Teeth 
offer you so many exclusive and distinctive advantages, we long 
ago made New Hue Teeth the pivot of OUR Tooth Service. 
And we support New Hue Stocks with trained personnel who 
KNOW teeth. Just how dependable our Tooth Service is, is 
evidenced by the many dentists who, when they want teeth, 
just naturally call upon us. 


KEMP & LIDDELL PTY. LIMITED 


‘Newlands House” 


Phone: M 6794 141-143 ELIZABETH STREET, SYDNEY 
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KAV 


MACQUARIE ST.. 4YDNEY. 


_ tor Slipjoint or Doriot 


"RUDOLF 


CO-AG-SED 


CLINICALLY-PROVED 
DENTAL HAEMOSTATICS 


For Positive Control of Haemor- 


rhage and Relief of Post-Operative 
Pain and Soreness. 


Use, 


dence, 


and -prescribe with confi- 


CO-AG and CO-AG-SED. 


Fully proved by clinical test, for the pro- 
phylaxis and treatment of dental haemor- 
rhage. 

Co-Ag is orally administered and quick in 
action. 

Non-toxic, non-irritant, entirely reliable. 
Co-Ag gives positive haemorrhage control. 
Co-Ag-Sed quickly relieves post-operative 
pain. 

Co-Ag-Sed allays natural 
soreness. 


stiffness and 


CO-AG and CO-AG-SED are indispensable to the 
They are available from 
Chemists and Dental Depots. 
MEDICUS LABORATORIES 
73 YORK STREET, SYDNEY. Phone: BX 1991. 


busy practitioner. 


MEDICUS 
PRODUCT No. 2 
CO-AG 
FOR PREVEN- 2 
TION AND 
TREATMENT OF 
DENTAL 
HAEMORRHAGE 
MEDICUS 
PRODUCT No. 3 
CO-AG-SED 


TO RELIEVE 
DENTAL PAIN 
AND CONTROL 
HAEMORRHAGE 
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‘NP443' 


Nicholas 


For the relief of the more severe 
types of Dental Pain and Neuralgia 


TRADE MARK 


ANALGESIC-SEDATIVE TABLET 


Each Tablet Containing: 


Acid Acetylsal grains 4 
Phenacetin grains 4 
Caffeine grains 
Phenobarbitone grains 


‘‘When barbiturates are combined with 
analgesic drugs such as the salicylates, 
they render the analgesia more effective” 


(Goodman & Gilman—The Pharmacological Basis of 
Therapeutics). 


Suggested Dosage : One or two tablets, repeated in 
four hours if necessary—or at the discretion of the 
dentist. 


Usually an initial dose of two tablets relieves pain of 
moderate severity—only when especially required 
should a total of six tablets be exceeded in 24 hours. 


tablets are available, upon order, at all chemists. 


Ethical Division NICHOLAS PROPRIETARY LIMITED 


Melbourne 


Sydney Brisbane Adelaide Perth 


NP2 
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This photograph shows 
the complete ‘SEVRITON’ 
6- colour working outfit 


THE PLASTIC  ‘SEVRITON’ has impressed dentists in all parts 
FILLING of the world by its fulfilled promise of COLOUR 
STABILITY, AESTHETIC EXCELLENCE, 

MATERIAL and DURABILITY. You, too, must try it and 
WITH A _ experience for yourself the advantages of this 


BACKGROUND OF remarkable new material. 
THREE YEARS’ 
SUCCESSFUL 
CLINICAL 
TEST 


Registered Trade Mark 


AN ‘AMALGAMATED DENTAL’ PRODUCT 


Made in England. Originated by de Trey Freres, S.A., Zurich, Switzerland. 


Distribution to the Dental Trade in Australia: 


THE AMALGAMATED DENTAL (Australia) PTY. LIMITED 
124 - 126 Exhibition St., MELBOURNE, C.1, and 160 Castlereagh St., SYDNEY 
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Two Dental X-Ray Units 
with a World-Wide 
Reputation 


These two Philips Dental X-ray units 
have been enthusiastically acclaimed 
in countries overseas and are now 
available in Australia. Both units are 
specially constructed for heavy duty 


and both operate on a K.V.P. range 
of 50 to 70. They’re easy to operate 
and offer absolute safety from electric 
shock. 


(Above, right.) 


(Above left.) Philips Wall-type Unit. 

Floor-type Unit. Philips Model 2A is a@ compact wall- 

Philips Model 1B floor-type unit has ball- mounted unit especially designed to occupy 
: bearing castors to assure easy mobility. It @ minimum of space in the smaller surgery. 
e is ideally suited for all intra-oral and extra- It produces highly detailed intra-oral and 
nS oral radiography. jaw radiographs quickly and easily. 


PHILIPS X-RA 


PHILIPS ELECTRICAL INDUSTRIES PTY. LIMITED 


SYDNEY MELBOURNE BRISBANE ADELAIDE 
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Dental, Medical, 
and Technical Printing 


YOUR STATIONERY .. . should 
Reflect the Dignity of your Profession 


When requiring Memorandum of Fees Forms, Record Cards or any kind of 
printed stationery, ask for our representative to call—we can assure you of 
quality and distinction at a moderate price. 


Technical printing receives our special attention, and our extensive and 
exclusive range of matrices for the printing of formulae, Greek and mathe- 
matical signs and tabular matter enables us to execute this class of work at 
economic prices. 


SIMMONS LIMITED 


32 PARRAMATTA ROAD (Opposite University Oval) GLEBE. 
Phones : MW 2676 (4 lines). 


For your patients’ comfort and cleanliness 


Sanos Denture Paste combines the 

most modern antiseptics to destroy 

bacteria, and the most modern deter- 
SANOS PTY. LTD. gents to remove mucin plaque. 


Car Nothing can make plates cleaner and 
fale Street, Balaclava. Vic. more comfortable than brushing .. . 


with Sanos. 


. . . recommend brushing with SANOS 
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CLEMENT'S ELECTRIC 
ASPIRATOR 


(SUCTION UNIT) 
MOUNTED ON TROLLEY 
For Use in Exodontia and 
Oral Surgery 

Adequate Suction necessitates the removal of large 
quantities of air to maintain sufficient negative 
pressure to be effective. 
Quietness and Long Life necessitate slow-moving 
parts. 
This pump fulfills the above requirements, as it has 
large capacity, 40 litres of free air per minute, high 
vacuum, 29.7’ H.G., and low speed, 350 r.p.m. 
Vacuum Control can be fitted if required, so that 
suction can be set to any required degree, from the 
gentlest suction up to 29.7" H.G. 


ADVANTAGES IN USE 


Sponging with consequent risk of traumatization is eliminated. 
Visibility of operative field is maintained by rapid removal of blood, saliva, etc. 
During anaesthesia, rapid removal of debris is essenticil to eliminate risk of inspiration 


of foreign matter into the lungs. 


H. |. CLEMENTS & SON 


XB 3492. 62/64 Pacific Highway, St. Leonards, Sydney. 


Kayon Denture Stains 


as demonstrated by 


Dr. EARL POUND, U.S.A. 


at the 


13th Australian Dental Congress 


Now Available 
from the 


Sole Australian Distributors 


COMMONWEALTH DENTAL SUPPLY 
COY. PTY. LTD. 


242 Edward St., Brisbane 
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ULTRA-VIOLET 


and 


X-RAY EQUIPMENT 


for the Dentist 


KROMAYER LAMP.—The Hanovia Kromayer Lamp for focal applica- 
tion of Ultra-Violet rays has received accredited recognition by the 


Dental Profession. 


The use of ultra-violet rays extends to the following :— 
Irradiation of Periapical Tissue after root fillings ; Treatment of Per- 
iodonitis ; Post operative irradiation ; Bleaching of Teeth ; Diseases 
of the Oral Mucous Membrane ; Gingivitis, Stomatitis, particularly 
of Stomatitis ulxeosa and stomatitis ophthosa ; Wounds, Trigominal 
Neuralgia. 


The Kromayer Lamp is compact, convenient and has a definite place in 
Dental Surgery. 


SF-D 
Dental X-Ray 
Unit 


Offers complete protection 
electrical hazard and stray x-radiation. 
The tube-head suspension assures 
stability and ease in positioning. 
The Ampoule stays where you put it, 
without recoil or vibration. 


from 


SAFELIGHT Combination 
Iuminator 


Designed to serve two purposes: provide an illumination which 
will not fog the film during darkroom procedures ; and a film 
illuminator for viewing when processing. Simply fold back the 
safelight to expose the flashed opal glass for film viewing. 


We invite your inquiries 


@ 


9-13 Bligh Street, SYDNEY Telephone : BW 4433 


Branches at all Principal Cities throughout Australia and New Zealand 
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“CLASSIC” 


(Acrylic) 


TEETH 


CLASSIC TEETH are duplications of beautiful natural teeth and 
are completely dependable; each size in any given group is exact 
both in outline and in character to others of the same group. Sizes 
can be confidently relied upon to be consistent. 


UPPER ANTERIORS comprise 
22 sizes, sub-divided into 6 
groups, the relation of one pat- 
tern to another being desig- 
nated by the letters G, L, M, N, 
S, i.e., G for Giant, L for Large, 
M for Medium, N for Normal 
and S for Small. LOWER 
ANTERIORS consist of 6 
graduated patterns of beautiful 
design. A suitable size is avail- 
able for any upper set selected. 


POSTERIORS are covered by 10 patterns; 8 of anatomical design 
and 2 Z patterns, the latter being flat occlusal types. 


SHADES are represented by 10 colours numbered 37 to 47. Ranging 
from very light to dark they present a choice that will comply with 
every normal colour demand. 


Obtainable from: 


Associated Dental Products Pty. Ltd., Bray’s Dental Supplies, 


185 Elizabeth Street, Catton Building, 
Sydney, N.S.W. 195 Liverpool Street, 
Sydney, N.S.W. 


Harcourt Neil Pty. Ltd., 
Richmond House, Wilcla Dental Co. Ltd., 


154 Castlereagh Street, 49 Park Street, 
Sydney, N.S.W. Sydney, N.S.W. 


also Victoria, South Australia and W. Australia. 
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DILUTED, 
Costs less than 


There's a vital place for 
Zephiran ..... 


Brand of Alkyidi 


in every modern surgery 


HAND & ARM SOAK 


MOUTH-WASH 


THE DISINFECTION OF:— 


BuURS 


GRACKET TABLE 


HEAD REST 


ARM REST 


INSTRUMENTS 


PROSTHETIC APPLIANCES 


BAKELIT, CONE 


SURGICAL EQUIPMENT 


FLOORS & WALLS 


Zephiran is an antiseptic of high germicidal and 


bacteriostatic potency. It offers a wide range of 


dental applications from the disinfection of cut- 


ting instruments to its use as an_ effective 


antiseptic on mucous membranes and the skin. 


[=) 
A 

BAYER 
= 

R 


Trade Mark 


BAYER PHARMA PTY. LTD. 
56 YOUNG STREET, SYDNEY 


Distributors: Fassett & Johnson Limited, 36-40 Chaimers Street, Sydney 
70.59 
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HANDY AIDS FOR DENTAL SURGERY 
Ready to use ... Time-saving ... Economical 


COTTON ROLLS 


Made of high-quality absorbent cotton—firm, 
compact, conforming readily to the mouth 
contour. Specially sized to prevent harshness 
of the outer skin. Available in 3” and }” 
diameters. 13” and 6” lengths. 


DENTAL NAPKINS» 


A convenient package of cut Gauze 
best suited to the dental surgery. Dental 
Napkins may be folded into Exodontia 
Sponges, used in wiping instruments, 
polishing after prophylaxis, as a mouth- 


wipe. Size 6” » 6”. 


~<—~<RED CHAIN COTTON 


Is superior for dental surgery. Its long 


fibres cling together with less tendency 
to separate and remain behind in the 
operative area. High absorbency and 
extra softness make it ideal for drying 
cavities or applying medicaments. 


Sterile EXODONTIA SPONGES 


Ideal “bite-sponge" after extraction or 
as a socket-sponge in mopping after 
extraction, or in any use where absorbent 
gauze is indicated in the mouth. Neat, 
convenient bags of 100 sponges, steri- 
lised after packaging. 


ORDER FROM YOUR DENTAL SUPPLY HOUSE 


PTY. LTD. ; SYDNEY 


200 YORK STREET NORTH, SYDNEY 
MELBOURNE : BRISBANE : ADELAIDE : PERTH : HOBART 
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For unwanted bleeding in dental surgery 


An absorbabie haemostatic 


Gelatine Sponge A & H has a particular application in dental surgery 
for those cases of primary and secondary bleeding which are undesirable 
and which are often difficult to control by ligation. It minimises blood 
loss and, because it is completely absorbed, obviates the necessity for 
subsequent removal from the site of application. 
Gelatine Sponge 

(1) Completely effective as a hzmostatic. 

(2) Does not inactivate, and can be used in conjunction with 

antibiotics such as penicillin or streptomycin. 


(3) Consists only of purest Gelatine, therefore of animal origin 
and thus tendency to foreign body reaction is reduced to a 
minimum. 

(4) Is readily absorbed by the normal action of Phagacytosis. 

(5) Is transparent to X-rays. 

(6) Is pliable and can be moulded easily to any shape or size. 

(7) Is stable to heat and has been sterilised by heat. 


(8) Value in Dental Surgery proved by widespread trials by 
prominent Dental Surgeons in many countries throughout 
the world. 

It is supplied sterile in four sizes. 

No. 1. Strips 2cm. x 6cm. x 0.7cm. in glass tubes each containing 
one piece; packages of six. 

No. 2. Strips 10cm. x 20cm. x 0.1cm. in glass tubes each contain- 
ing one piece; single tubes. 


No. 3. Thin Wafers 2cm. x 2cm. x 0.lcm. in glass tubes each 
containing six pieces; packages of six. 


No. 4. Envelope containing one piece 10cm. x 10cm. x 0.5cm. 


GELATINE SPONGE A & il 


Literature and fullest information will gladly be furnished on request. 


ALLEN & HANBURYS (AUSTRALASIA) LTD. 


REGISTERED OFFICE, N.S.W.: 418 ELIZABETH STREET, SYDNEY 
SURGICAL INSTRUMENT SHOWROOMS: 41 HUNTER STREET, SYDNEY 


AH.34.FP 
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FREE DELIVERY TO ALL STATES 


(ESTAB. 30 YEARS) 


“For Quality and Economy 


in all your Printing.” 


All kinds of Dental 

Stationery and Chart Cards. 

Let us know your requirements 

and samples with prices will be sent. 


KEMBLA BUILDING, 58 MARGARET ST., SYDNEY 
Fj 1041 (2 wines) 


What is the best way 
to clean them? 


Every patient you fit with new dentures 
is likely to ask that question. 


The best answer you ‘Steradent’ cleans, deodorises 
and disinfects by the action 
of one of the most powerfully 


Dentures can be super- 8@fe of all natural purifying 
agents, oxygen. 


can give is ‘Steradent’. 


ficially cleaned with 

soap and water, but St P| t 
THOROUGH cleaning era ent 
calls for immersion in ‘oxygen-cleans’ and 


sterilizes all dentures 
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TRURAY 
Teeth 


The Perfect Substitute for Natural Teeth 


AUSTRALIA'S BEST SELLER 


TRURAY 


present 


MODERN ANATOMIC MOULDS 

SUBTLE CHARACTERISED BLENDING 
FULL NATURAL HARMONY 

CORRECT DEGREE OF TRANSLUCENCY 
PORCELAIN STRENGTH UNEQUALLED 


TRURAY Range... 


TRURAY ANTERIOR PIN TEETH 


@ NARROFORM POSTERIORS 
@ FUNCTIONAL POSTERIORS 
@ ORTHOFORM POSTERIORS 


HARCOURT NEIL PTY. LTD. 


154 CASTLEREAGH STREET, SYDNEY. 
MA 2840. 
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THE DENTAL 
PRACTITIONER 
to 


REFLECT UPON 


on 


The above quotation from a paper delivered to the Odonto 
Chirurgical Society of Scotland by Dr. F. P. de Caux, 
Anesthetist to the Royal Dental Hospital of London, 
indicates clearly the reasons for modern dentists’ preference 
for Nitrous Oxide-Oxygen. Increasing use is made of the 
safe Nitrous Oxide-Oxygen combination from month to 
month by progressive members of the profession because— 


@ It reduces patients’ fears of difficult extractions and pro- 
longed treatments by ensuring complete freedom from 
pain. 


@ It produces no harmful reactions (nausea, coughing, ete.). 


@ Speedy elimination from the body promotes rapid 
recovery—a benefit to both patient and practitioner. 


® Normal bodily functions are not disturbed. 


Technical data will be supplied to the profession on request. 


THE COMMONWEALTH INDUSTRIAL GASES LIMITED 


138 BOURKE ROAD, ALEXANDRIA, NEW SOUTH WALES : 
“OXYGEN « NITROUS OXIDE + CARBOGEN + CYCLOPROPANE + CARBON DIOXIDE 
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‘DISPRIN’ 


Soluble, substantially neutral and palatable 


aspirin tablets in stable form 


GREAT DIFFICULTY has hitherto been met in 
providing soluble aspirin in tablet form which will 
remain stable under ordinary conditions of storage. 


This difficulty has now been overcome. 


‘Disprin’ has all the valuable qualities of calcium 
aspirin—it is soluble, analgesic, sedative, antipyretic 
and. anti-rheumatic. Since it is soluble, it is more 
rapidly absorbed and consequently more speedy in 
its clinical effect. Moreover, by virtue of its 
solubility, it is unlikely to irritate the gastric 


mucosa. 


‘Disprin’ tablets readily react in water to form a 


palatable solution of calcium aspirin. 


SOLUBLE, STABLE, SUBSTANTIALLY NEUTRAL, PALATABLE 
Made by the Manufacturers of ‘Dettol’ 
Clinical sample and literature supplied on application. 


COLMAN (AUSTRALIA) LTD. (Pharmaceutical Division), | SYDNEY 
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A First Class 


Investment 


Now is the time 
to join 
The Australian Dental 
Association 
New South Wales Branch 


HE advantages of membership include 

receipt of “The Dental Journal of 
Australia,” an excellent Library, protection 
against unjust legal proceedings in regard to 
both professional practice and public risk 
insurance, monthly meetings, conventions, lec- 
tures and other features of interest to the 
Profession. Any dentist, who is not already 
a member, should help in safeguarding the 
future of the Profession by joining the Asso- 
ciation now. 


For full particulars, apply to the— 


SECRETARY OF THE BRANCH, B.M.A. HOUSE, 
135-7 MACQUARIE STREET, SYDNEY. ’Phone: BU 3045 
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SWISS 


IVOCLAR TEETH... 


The Natural Choice of the Dental Profession 
You Smite, naturally, with Jvactar Leeth 


© IVOCLAR TEETH are made from a new type of Swiss Porcelain, 
with many Special Qualities. 

@® IVOCLAR TEETH will react to artificial light in the same way as 
natural teeth. They have exactly the same appearance as 
natural teeth both by daylight or under any artificial illumination. 

@ IVOCLAR TEETH have a warm life-like appearance not usually 
found in artificial teeth. 

@ TVOCLAR TEETH are numbered by a special method which tells 
at a glance the length cf the upper centrals and articulating 
lowers. 

@ IVOCLAR TEETH have all the advantages of both Porcelain and 
Acrylic teeth. 

@ IVOCLAR TEETH when necessary may be cut with a rubber 
abrasive wheel and repolished. 

@® IVOCLAR TEETH are shaded in three separate groups according 
to the basic colour. 

IVOCLAR TEETH are made in “ordinary,” ‘filled’ and "charac- 

terised,’’ thus giving an individual appearance to each denture. 

All popular moulds in stock. 


DP. 


Full supplies of the new chromatic timing elastic impression 
cream now available. 
The pink mix turns white on setting in the patient's mouth. 


Body temperature denture base material. 


SOLE DISTRIBUTORS: 


Associated Dental Products (N.S.W.) 
Pty. Ltd. 


8th Floor, 185 Elizabeth Street, Sydney. 


M 4380 MA 3278 
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The Yellow-Red Alter- 
nation in Human Teeth 
(Lumin-Effect) 


E 
F 
F 
Cc 


A Discovery and an Inven- 
tion. "The Vita-Lumin tooth 
has a lifelike appearance by 
day or night-light."” So no one 
will notice that your patient's 
teeth are artificial. 


Literature, Mould Chart and Shade Guide 
on request. 


Manufacturers: 
VITA TOOTH MFG. CO., 
Saeckingen, W. Germany. 


Sole Distributors: 


Harcourt Neil Pty. Ltd. 
154 Castlereagh Street, Sydney. 


Tel. MA 2840. 
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In the wide range of Special Instruments produced by MEISINGERS, 
SURGICAL BURS are pre-eminent. MEISINGERS, with their 60 years’ 
experience and the co-operation of both scientists and practitioners, have 
produced a unique range of up-to-date Surgical Instruments for maxillo- 
facial surgery, thus making their contribution to modern surgery. 


All Special Instruments can be supplied in different sizes for both 
Straight and Right Angle handpieces. 


In addition there is a further group of closely related instruments 
available for bone surgery of all types, such as:— 


Resection Burs, Round and Pear Finishers and Fine Cutters, all with 
extra long shanks. 


HAGER & MEISINGER /DUSSELDORF/W. GERMANY 


Available From All Supply Houses. 


Wholesale Representatives: 


AINSWORTH DENTAL COMPANY, AUSTRALIA 
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SURGERY CABINET 


Here is a cabinet that will attract favourable attention in any surgery. The 
beautiful and original design has simple lines, and is a well-balanced 
combination of dental convenience and attractive appearance. 


Price £75/10/-. Freight and packing extra. 


‘ 


9 shallow drawers 2 x built-in drawers 
to hold 4” x 6” 


of which 4 ure ie 

arranged to hold charts. 
instruments, 
strips, etc. 2 x drug compart- 


deep (side) 


drawers. 3 x stock cupboards. 


Dimensions: 
HEIGHT, from floor to top of working surface 


THE COMMONWEALTH DENTAL SUPPLY 
Company Pty. Ltd. 
206 Castlereagh Street, Sydney. Box 1922, G.P.O. 


THE NOTED FURNITURE AND EQUIPMENT HOUSE 
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